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Yes! 


We manufacture direct current meters, too—-good ones and lots of 


them. Just examine the makeup of our Model E as shown in the 
above illustration, and observe the perfection of detail that is mani- 
fested in its every part. The design as a whole is a masterpiece, and 
its high torque, dependability, accuracy, and low cost upkeep are 
unconditionally attested to by thousands of satisfied users. 
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DUNCAN ELECTRIC MFG. CO. 
: Lafayette, Ind. a 
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Lightning Arrester Protection 


should cover everything in the nature of Excessive Rises in Potential, 
due to Atmospheric Lightning, or to Switching or other operations, 


Effective Protection is only secured 
from a Lightning Arrester which suc- 
cessfully discharges the high potential 
surge, prevents the excessive flow of 
dynamic generator current, and 
does this without itself producing other 
disturbances on the system. 


or 


The Ordinary Horn Gap, without 
Series Resistance, short circuits the 
line to ground and the resulting cur- 
rent trips the oil circuit breakers, the 
line voltage is pulled down, or the arc 
in suddenly breaking at the horns, pro- 
duces another dangerously high poten- 
tial surge which may again discharge 
over the horns. 


A Fixed Resistance in series to 
ground may limit the current dis- 
charge, but the Arrester is then no 


lonyer effective for potential rises of 
large energy capacity. 


S&C Type H Graded Resistance 
Sphere Gap Lightning Arrester con- 
sists of a Horn Gap with a Subdivided 
Resistance so arranged that the dis- 
to 
the correct value of resistance accord- 


charge adjusts itself automatically 


ing to the energy capacity of the dis- 
charge. 

That this ingenious arrangement of 
the resistances effectively handles dis- 
charges of large or small volume is at- 


DISCHARGE GAP 


WITH MAKIMUM / 
SISTANCE 7 
INSULATING JOINT | . 
\ 
SERIES FUSE \ 
/ “> 


NO RESISTANCE 


HIGH SPEED GA? 
ROUND 
ONNEC TICN 


000 Volt Type H, 





Form 3A, 25 Arresters 


tested to by the every-day operation of 
the S&C Type H Arrester on impor- 


tant circuits of many of the largest 
utilities in this country, where they 


have been in operation for years. 

Are you getting this class of Protec- 
tion on your important high voltage 
lines? 


Let us tell you more about this matter of Lightning Protection. 


4435 RAVENSWOOD AVENUE 


30 Church Room 503E. 
88 Broad St.. Room 910 
Union Arcade Bide. 
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Is Economical Distribution Wanted? 


LECTRICAL men are worrying 
a lot just now about the critical 
problem of distribution. The 
present system—or lack of system—is 
breaking down because the men who are 
doing the distributing are not prosper- 
ing. And when a distributer ceases to 
prosper he soon must cease to function. 
But this situation is more than a prob- 
lem—it is two problems. And it is vital 
that in thinking on it every one should 
have this point in mind. For there are 
today two broad classes of electrical goods 
that distributed —— general wiring 
supplies, for the most part staples and in 
steady demand, and energy-consuming 
appliances, for the most part specialties 
still in the pioneering stage. 


are 


The economic service of the distributer 
of the staples is to collect-them from the 
many factories, warehouse them and re- 
sell them to the individual contractors, 
dealers, central-station companies and 
industrial plants, which can more easily 
draw on the one fast-moving jobber’s 
stock with 
effort and expense. 


much reduced investment, 

The function of the distributer of ap- 
pliances is quite different, because in 
addition to the selecting and warehousing 
he must perform an active service in the 
creation of market. 
part in 


He must play a 
the 
stimulation of the trade to the necessity 


forceful the education and 
of pioneering these commodities by crea- 
tive selling direct to the homes of all the 


people. And the economic service ren- 


dered here is one of greater detail and 
far greater cost. 

The principle of such a system of dis- 
tribution is easily set down. Many 
scattered factories ship goods to many 
geographically distributed warehouses 
where the retail trade of every town may 
have convenient access to combined and 
ample stocks and be relieved of both the 
labor and expense of ordering each article 
from its own factory and carrying large 
frozen stocks of waiting goods in wasteful 
duplication. This is the principle, but if 
in practice the manufacturer fails to pro- 
tect and promote this economic function 
of the warehouse and sets up too many 
jobbers, then the duplication of distrib- 
uters’ stocks and the dividing of the 
distributers’ profits defeat the very pur- 
pose of such: distribution. 

For when the goods cease to flow freely 
through the jobber’s warehouse, clearing 
all lines from the factory to the trade, this 
business, which depends on volume and 
turnover for success, chokes up and dies. 
And when the jobber’s business ceases to 
be prosperous, he can no longer do his 
job of saving money for both factory and 
trade and cannot even hope to play his 
part in the great work of pioneering. 
Does the electrical 
industry want to maintain an economic 
distribution? If so, all branches of the 
industry must come to a common under- 
standing as to the methods by which both 
specialties and staples can be distributed 


The question is: 


most economically. 











































William 
Ewart 
Robertson 


A leader among electri- 
cal jobbers with a back- 
ground of manufactur- 
mg and contracting 
experience who has been 
a pioneer in co-ordinat- 
ing the work of electrical 
men. 


evolution in the elec- 


DRACTICAL 
trical industry has come within the 


short space of forty years. From 
the first commercial utilization of elec- 
tricity the expansion has been so rapid 
that the fabric of its organization has 
been woven loosely. The function of 
manufacture and distribution of elec- 
trical commodities, the generatin of 
energy and the local application and in- 
stallation of electric service from small 
beginnings have grown to great special- 
ized activities demanding the entire at- 
tention of the manufacturer, the jobber, 
the central-station man and the con- 
tractor-dealer each in his own work. 

It has been fortunate that standing 
near the middle of this steadily grow- 
ing web of the electrical industry, in 
contact as a jobber with both the manu- 
facturer, engrossed in his production 
problems, and the central-station com- 
pany, the contractor and the dealer, in- 
tent on selling and serving the local 
market, there has been a man like 
William E. Robertson, gifted with the 
power of seeing broadly and thinking 
straight. He has brought into the coun- 
sels of the industry a constructive har- 
monizing and co-ordinating influence 
chat — been an impulse of incalcula- 
2e Value 

Mr. Robertson has a knowledge of the 


aes business possible to few. He 


is general manager of the Robertson- 
Cataract Company of Buffalo, one of the 
leading jobbing houses of the country. 
He has been a manufacturer, a con- 
tractor and a retailer, all in the elec- 
trical industry. He is financially inter- 
ested in central-station properties. He 
has had a legal training. He is a skilled 
accountant and financial man. He pos- 
sesses a searching mind with a keen 
ability to analyze. He was one of the 
first men in the industry to comprehend 
the relations which exist between the 
groups and classes of electrical men 
and grasp the necessity for the develop- 
ment of a practical co-ordination be- 
tween them that will knit these tan- 
gent forces into a progressing power. 
And he has preached this gospel to elec- 
trical men for the many years in which 
his counsel has been sought and freely 
given in the co-operative work of all 
branches of the industry. 

Mr. Robertson was born in South 
Carolina in 1874 and is a graduate. of 
Cornell University and the Buffalo Law 
School. He entered the electrical busi- 
ness in 1898 with his brother, James D. 
Robertson, and in the following year be- 
came a partner in the Robertson Elec- 
tric Construction Company. He is today 
general manager of the Robertson-Cata- 
ract Electric Company and vice-presi- 
dent and general manager of the Rob- 


ertson Electric Construction Company. 

There has been no movement of any 
consequence in the electrical jobbing in- 
dustry in which Mr. Robertson has not 
participated as a leader. He was an 
early member of the Electrical Supply 
Jobbers’ Association and one of the 
founders and first directors of the So- 
ciety for Electrical Development. He 
was sixth Jupiter of the Jovian Order. 
He rendered distinguished service as 
chairman of the committee representing 
the electrical jobbers on the War In- 
dustries Board during the World War. 
It was logical, therefore, for the Na- 
tional Electric Light Association, when 
it decided to include the entire industry 
in its counsels to take Mr. Robertson as 
the jobber member of its executive com- 
mittee. He is an active public worker in 
Buffalo, a member of the Chamber of 
Commerce, of which he has been presi- 
dent, and of many industrial, civic and 
social clubs and organizations. 

Mr. Robertson is a man of energy 
and optimism. He believes in the elec- 
trical industry and in the economic 
function of the jobber. He looks for- 
ward to a’ steady improvement in pros- 
perity for the man who will organize 
his business to promote high standards 
of quality in electrical installation and 
a service that is creative in its in- 
fluence. 
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Ontario Overshoots 
the Mark 


‘QW HIS week water was let into the canal of the largest 
hydro-electric development in Canada, the Chippawa- 
Queenston station of the Hydro-Electric Power Com- 
mission of Ontario. Wonderful in conception, bold in 
engineering execution and mammoth in the size. of its 
units, the installation stands as a monument to the 
vision and skill of that enthusiastic Canadian Sir Adam 
Beck. But because of untoward circumstances it also 
stands a monument to economic folly. The Hydro- 
Electric Power Commission of Ontario was able to pur- 
chase 100,000 hp. from a privately owned utility, the 
Ontario Power Company, for $9 a horsepower-year, and 
on the strength of that built up the immense network 
extending a thousand miles in all directions, from 
Niagara Falls to Toronto on the north, and to Windsor, 
opposite Detroit, on the west. Despite the fact that 
its turbines at Queenston operate under a head 100 
feet greater than that available at Niagara Falls and 
thus generate one-third more energy for the same 
amount of water, the Hydro-Electric’: Power Commission 
of Ontario cannot manufacture at Queenston, much less 
sell, a horsepower-year of electrical energy for twice the 
amount it paid the Ontario Power Company when the 
company was privately owned and operated. Thus has 
the Hydro-Electric Power Commission of Ontario, lured 
on by ambition, fallen into a pit of its own digging. 
Open-Price Associations 
and the Law 


HE Supreme Court of the United States has sat in 

judgment on “so-called” open-price associations and 
decrees them unlawful. Originally formed for the pur- 
pose of acquainting members with the conditions of sup- 
ply and demand in industry and with the prevailing 
prices, these associations have degenerated into price- 
fixing combinations of the worst sort, as recent dis- 
closures in New York and elsewhere have shown. Ob- 
viously the collection and distribution of statistics on 
prices, stocks, production, etc., advantageous as these 
are to trade and industry, must be hedged about with 
certain safeguards if they are to escape censure. It 
was not the intention of the Supreme Court to stop the 
collection and publication of trade information—its 
edict was leveled against misuse of the information. 
The publication of prices and production statistics, it 
is generally admitted, will go far to cure cut-throat com- 
petition, and we know of no better way of disseminat- 
ing such information than through the columns of the 
business press. Economic right can only be maintained 
by public understanding, and that in turn begets pub- 
lie confidence. ‘Fortunately, the electrical industry is 


animated by a desire for full and free publicity as a 
cure for economic evils, and time has proved the advan- 
tages of such a course. However, now and then there 





crops up a natural desire to fix things, and while wiser 
counsels usually prevail, it is well that the decision of 
the highest court of the land is now available to squelch 
any further longings in the direction of price fixing. 


Incomprehensible Variety of Voltages 
in Pennsylvania Industrial Plants 


N EXTRAORDINARY and almost incomprehensible 

variety of voltages are in service in Pennsylvania, 
as the survey which we present this week shows. With 
direct-current moters seventeen separate figures are 
reported, thirteen of them under 500 volts. Among 
alternating-current motors there are twenty-one volt- 
ages in use, of which again thirteen are under 500 
volts, and of the group only five are characteristically 
primary voltages. In the name of all the standardizing 
committees of the various engineering organizations, 
why should these things be? 

If the truth were known, it would generally be found 
that trivial concessions to circumstances account for 
most of the variations from the usual figures, yet it 
is very doubtful whether there is justifiable cause for 
continuance of this kind of practice. In some cases, 
doubtless, the figures cited are merely nominal, repre- 
senting the running of a standard machine at a disad- 
vantageous voltage, while in other cases it can hardly be 
doubted that the apparatus is really of a special kind. 
In the former case, particularly with alternating mo- 
tors, the results of off-voltage running are pretty certain 
to be bad, and there seems to be no conceivable reason 
why there should be motors rated at every 10 volts 
between 200 and 250, with 225 thrown in for good 
measure. It certainly is a case for reform. 

In the earlier days of alternating-current working we 
used to be afflicted with all kinds of curious frequencies, 
sometimes used apparently for fanciful reasons, again 
as the result of some insistent though utterly foolish 
demand for special speeds, which were obtained at the 
very high cost of abnormal frequencies in the plant. 
We realize fully that in some particulars standardiza- 
tion means standing still instead of progressing, but 
surely in so simple a matter as voltages there ought 
to be more general agreement among engineers and 
operators than seems to be the case in the Keystone 
State. 





It’s the Small Courtesies that Count 
with Most People 


T THE entrance to the office of the Minneapolis 
General Electric Company an attractive and tact- 

ful young lady is stationed whose business it is to greet 
with a smile all who come in and to volunteer assist- 
ance and information. She knows regular customers 
by name, and to them she typifies a desire to serve. 
When the traveler steps out of the Kansas City Union 
Station a sign so placed that it is impossible to miss it 





























1310 


ELECTRICAL WORLD 


VOL. 78, No. 27 





tells him the facts he wants to know regarding street- 
railway fares. Across the viaduct and a few blocks 
up town in the direction in which the stranger is most 
likely to go is a little information booth at which a 
street-railway employee cheerfully gives the informa- 
tion that is needed to get around the city without loss 
of time. 

These are little things, but they are the finest and 
easiest of avenues to pleasant public relations. The 
average individual dislikes to go into an establishment 
and wander around trying to discover where he can be 
quickly served or obtain the information he may be 
seeking. If he has, added to this, the feeling created by 
the familiar “wotinell” attitude so many persons delight 
in assuming toward an inquirer, he is quite likely to 
go away with an unfavorable impression of those with 
whom he has been forced to transact his business. Even 
to the seasoned traveler whose sensitiveness has been 
toughened by varied experience the service arrange- 
ments referred to are a pleasant experience. 

It cannot be expected that every employee in a large 
force can answer all the questions that may be put to 
him. But he can be trained to answer courteously and 
to direct the inquirer to the place where the information 
desired can be had. The time of customers is thereby 
conserved, and they will go away in most instances with 
a feeling of satisfaction that means real friendship. It’s 
the small courtesies that count most with the average 
run of people. 





New and Powerful Instrument 
for High-Voltage Research 


DDITIONAL information as to the tests at 1,000,- 

000 volts recently conducted by the General Electric 
Company is now available. In an article in this issue 
F. W. Peek, Jr., presents a brief account of the observa- 
tions on sparkover voltages between needle gaps, be- 
tween sphere gaps and over insulators, and on corona 
formation on tubular conductors up to 3.5 in. in diam- 
eter. It appears that in all these cases, as already 
announced in the earlier accounts in the ELECTRICAL 
WORLD, the laws of sparking and corona voltages already 
determined for values up to 250 kv. also hold within 
the hitherto unexplored range up to 1,000 kv. Although 
an accuracy of measurement of only 5 per cent is 
claimed, and although the account leaves something to 
be desired in the way of description of the methods of 
determining the values of voltage, it may be safely 
assumed that the conclusions are warranted to within a 
satisfactory approximation. 

Sparkover and corona begin in the air at the surfaces 
of conductors and are directly dependent on values of 
voltage gradient whether due to voltages of the order 
of 10 kv. or 1,000 kv. Consequently the extension of 
the laws at lower voltages would probably have been 
predicted by any high-voltage engineer. Nevertheless, 
it is a satisfaction to have this experimental confirma- 
tion, which will undoubtedly forestall much future 
dubious speculation as voltages advance. 

Another interesting feature of Mr. Peek’s paper is 
his description of the necessary dimensions of a 1,000- 
kv. line. We are asked to think of tubular conductors 
5 in. or 6 in. in diameter hung on insulator strings of 
twenty units and at a spacing of 20 ft. If the voltage 
is allowed to rise 10 per cent above the critical corona- 
forming value, the loss per mile of line is more than 300 
kw. The capacity current is 4.4 amp., or 7,600 kva. per 


mile. These figures, when reduced to reasonable per- 


centage values on the basis of operative economy, indi- 
cate enormous values of generated and transmitted 
power, quite beyond any possible project or need now in 
sight. The examination nevertheless stimulates the 
imagination and fixes our ideas in a very useful way. 

As pointed out by the author, the greatest value of 
this extension of voltage lies rather in the opportunities 
it offers for studying through artificial means the be- 
havior of lines and equipment under the abnormal volt- 
ages due to lightning and kindred causes. It constitutes 
a new and powerful instrument for the research labora- 
tory. 





Development on the 
Colorado River 


T APPEARS that the Secretary of the Interior will 

recommend to Congress that the federal government 
be the agency to undertake the construction, operation 
and ownership of the reclamation, flood-control and 
power-develpment works on the Colorado River. This 
attitude is based on the grounds that the Colorado is 
an international and a navigable stream, that the fed- 
eral government is the only agency competent to pro- 
tect the rights of all seven states of the Colorado River 
basin in order that each may obtain its “equitable dis- 
tribution” of the water and power, and finally that the 
success of the disarmament conference will release large 
funds which may be turned by the government from 
destructive to constructive applications. This policy, 
as announced by the Secretary at the hearing held in 
San Diego, Cal., on Dec. 12 to consider the problems of 
the lower Colorado, met with almost unanimous ap- 
proval from the hundreds present. Whether it is to 
apply only to the first dam, the one proposed for con- 
struction at Boulder Canyon, is undetermined. If such 
be the case, there will probably be small protest; but if 
all succeeding steps in the development of this stream, 
involving the ultimate generation of four or five million 
kilowatts of hydro-electric energy, are to be under gov- 
ernment ownership, a determined protest will and should 
be entered. There appears to be no sound reason why 
the government should enter the province of private 
business in the generation, transmission and distribu- 
tion of power. Existing agencies have proved competent 
to do this, and it is a fact that the present high state 
of development of this region has been due to the initia- 
tive and courage of private capital. To turn from what 
has proved a success to do what has proved at least a 
partial failure would be folly. 


A Point to Consider in 

Pole Specifications 

HEN existing specifications for line construction 

were drawn, years ago, poles of all kinds were 
apparently present in the woods in inexhaustible supply 
and it was possible to pick and choose without danger of 
forcing prices up to an embarrassing degree. While 
good poles are still available in Western cedar, chest- 
nut poles are scarce and of poorer quality than they 
were because of their extensive use and the chestnut 
blight that has made such an inroad on the growing 
The pressure of the producer on purchasers t 
take “woods run” of poles is rapidly increasing. It is 
becoming increasingly apparent that the time is not far 
distant, if it be not already here. when for economic 
reasons the present pole specifications must be revised 
if they are to continue as a reliable purchasing guide. 


trees. 
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One significant complaint is that the familiar top- 
diameter specification no longer produces a pole with a 
proper butt diameter and in some cases produces a pole 
that is entirely too slender for use where heavy strains 
are to be carried. Several associations are at work, and 
it begins to appear that the problem is developing into 
a survey of the sizes of trees nature is growing in large 
enough quantities to be useful rather than what is 
desirable from an engineering point of view. The old 
question of theoretical as contrasted with practical con- 
siderations is making itself felt. As a result it is well 
to go slow in the writing of construction specifications 
for poles, at least until the present situation is 
cleared up. 





Self-Examination 
an Executive Need 


OO FREQUENTLY the executive, who is confined 

to a narrow field bounded by pressing management 
problems, largely economic in character, loses the broad 
outlook that avoids pitfalls. In fact, every executive 
needs a brutally candid friend, far enough removed 
from the worry of routine work to see clearly the drift 
of present-day policies, who can, in the most pointed 
way but without offense, not only indicate faults but 
suggest the needed corrective measures. It is unfor- 
tunate that so few individuals welcome frank criticism. 
Because of his close contact with the whims and caprices 
of an exacting public, the utility executive needs the 
tonic of such criticism more than almost any other 
individual in the business world, and his attitude of 
mind in this regard does more than anything else to 
bring success. 





Some Idiosyncrasies of the 
Coal Clause 


COAL clause in contracts for power and general 
4 X service of public utilities became during the war 
a very common and very proper addition to the usual 
rates. It was arranged as a sliding scale so that for 
each unitary increase in cost of coal above the base 
price there should be a certain increase in the price 
charged for energy and for each unitary decrease a 
similar decrease in the price of energy. This protection 
to public utilities was necessary and fair, but difficulties 
were introduced into the rate situation by such clauses. 
Some of these are analyzed in this issue by Franklin 
P. Wood and Eugene Weber, who point out their effect 
on the consumer as well as on the station. 

The well-taken point of their argument is that if the 
consumption of coal per kilowatt-hour is estimated too 
high, undue weight attaches itself to the coal clause: 
for if this assumed rate is higher than the actual plant 
economy, the supply company may be a large gainer, 
and there are apparently existing cases where this is 
the actual fact. To be absolutely fair, another factor 
enters the situation in the active efforts made on gen- 
eral principles by all supply companies to increase their 
economy of operation as far as possible. Great efforts 
were made in this direction during the war and great 
successes gained in many cases, but Messrs. Wood and 
Weber very plainly point out that with a coal clause 
based on too high an estimate of coal consumption cases 
would frequently arise where the utility could gain 
more by buying high-priced coal than it could by improv- 
ing its operating conditions. This state of things could 
not, of course, have existed if at the beginning before 


the coal clause was fixed careful study had been made 
of the actual operating conditions and their possibil- 
ities for improvement. We do not believe that utilities 
in general have been taking advantage of their con- 
sumers by encouraging high prices for fuel. There is, 
however, a moral risk here which is not altogether 
negligible, particularly in cases where insiders are indi- 
rectly interested in the coal purchases of the public 
utility company. 

As we have often reiterated, there is no perfect sys- 
tem of rate making. All rates depend on picking out 
certain obviously important factors in the cost of meet- 
ing the consumer’s demand and averaging all the other 
factors. It is sometimes the case, as seems to be here 
shown, that the factors averaged are of more impor- 
tance than those rigorously taken into account. We 
believe, however, that on the whole the coal clause was 
fair and has been fairly carried out. In cases where it 
has not been righteously administered the public utility 
commissions having jurisdiction will not be slow to 
take the matter in hand. 





Selecting Lighting Units 

by Competition 

OMPETITION plays an active part in the sale of 

most electrical equipment, but to give several types 
of illuminating apparatus a simultaneous field service 
trial in a modern industrial plant and then to select the 
winner on the basis of an evening’s impartial inspection 
supplemented by foot-candle tests is clearly to invite a 
real “showdown.” An interesting test of this sort is 
described elsewhere in this issue of the ELECTRICAL 
WORLD by R. A. Packard, superintendent of powér and 
shops at the Ludlow (Mass.) Manufacturing Associates’ 
factories. The author was confronted with the problem 
of standardization in the illumination of these ‘mills, 
and on account of their great size and their well-unified 
productive equipment it was possible to put in trial in- 
stallations in competition without mutual interference. 
This enabled the attention of those charged with select- 
ing the equipment to be concentrated upon each section 
with maximum convenienee, both in securing foot-candle 
readings and in studying the appearance and other 
qualities of the competitive units. 

The relative merits of the competing units were de- 
termined on the basis of a table of percentages, values 
in each installation being assigned by a board of judges 
qualified to appreciate and compute the allowances. The 
foct-candle requirements were specified in a carefully 
prepared statement and the procedure for manufac- 
turers’ representatives was laid down. Every step in 
the determination was carefully planned, and the results 
of the finding of the judges, which was accompanied by 
a view of the installations by plant executives, was em- 
bodied in the tabular summary printed. The further 
details of the plan may be left to the reader, but in 
passing it is noteworthy to find methods of this sort 
utilized in the present stage of industrial lighting ap- 
plications. They indicate how far engineering purchas- 
ing has progressed in comparison with the old hap- 
hazard methods of selecting lighting appliances, and 
although subject to the limitations of human judgment, 
they certainly go a long distance toward restricting 
those limits within intensely practical fields. System- 
atized thinking yields great rewards in industrial en- 
gineering practice, and we expect to see more rather 
than less analyses of the Ludlow kind in important 
illumination work bearing upon production efficiency. 


















































































New Fields 
of Investigation 


Opened by 
Million-Volt 
Test 
Apparatus 


+ LECTRICAL engineers are apt to forget that there 

_4 are other uses for a million volts than the trans- 
mission of energy, says F. W. Peek, Jr., consulting 
engineer of the General Electric Company. With the 
impulse generator now available it is possible to make 
tests at potentials approximating voltages caused by 
direct lightning strokes and far in excess of voltages in- 
duced on transmission lines. Many less tangible uses for 


a million volts exist, the outcome of which would be diffi- 
cult to predict. With the tremendous electric gradients 
or forces the electrons may be brought up to maximum 
speeds. It is even possible that matter may be disin- 
tegrated. The range of X-ray wave length will be greatly 
increased. Furthermore, it should now be possible to 
extend knowledge of the constitution of matter. For 
comments regarding above illustrations see page 1319. 
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The Industrial Load in Pennsylvania 


Electrical Energy Consumed by All Industrial Plants of Pennsylvania 
During 1920 Is Estimated at 4,666,928,000 Kw.-Hr., 50.3 per Cent of 
Which Is Purchased from Central Generating and Distributing Systems 





THE PLANT OF THE WILLIAM CRAMP & SONS SHIP & ENGINE BUILDING COMPANY, AT PHILADELPHIA, WHERE ELECTRIC SERVICE 
FINDS A WIDE APPLICATION 


URING the past year and a half the ELEc- 

TRICAL WORLD has initiated a country-wide 

survey to ascertain the extent to which elec- 

trical energy is being used by the various 
industries. A detailed analysis of the industrial load of 
California appeared in the ELECTRICAL WORLD for Aug. 
28, 1920; a similar analysis of the industrial load of 
the Southern States appeared in the issue of June 25, 
1921, and the industries of New York State were cov- 
ered in the issue of July 30, 1921. 

The survey to ascertain the use of electrical energy 
by the various industries of Pennsylvania involved the 
sending out of about 6,000 questionnaires to the larger 
manufacturing plants and mining companies. A sum- 
mary of the replies received and estimates of total oper- 
ations are presented in the accompanying tables. 

The Census of Manufactures for 1919 indicates that 
while Pennsylvania follows New York State in number 


of establishments, number of wage earners and value of 
manufactured products, it leads every state in the Union 
in the capital invested in: industries. The total is 
$6,227,268,000, or $193,416,000 above that reported for 
New York State. Its importance as a manufacturing 
state is due in large part to its extensive railroad sys- 
tems and to the water-transportation facilities afforded 
by Lake Erie on the northwest and by a number of 
canals and navigable rivers. In mineral production 
Pennsylvania leads all other states, its coal beds being 
the most extensive in the United States, and its anthra- 
cite deposits are the largest mines anywhere in the 
world. Except for a small quantity from Colorado, the 
entire production of anthracite coal comes from Penn- 
sylvania. 

The use of electrical energy by industrial plants in 
Pennsylvania has shown a remarkable growth since 
1914. In 1914 the connected industrial load of the cen- 





TABLE I—SEGREGATION OF THE INDUSTRIAL LOAD IN THE STATE OF PENNSYLVANIA 
These data are compiled from an industrial survey being conducted by the McGraw-Hill Company, Inc., under the 


supervision of the editorial departments of the ELecrrican Worutp and Power, an 


cover 


plants in all industries employing more than fifty operatives 


Companies 


——Electric Generators —— 


— Electrical Energy—. — Motors Installed —. ——Distribution of— 











Reporting Direct-Current Alternating- Consumed Drives 
Current 

: 7 : £ é ‘ “ 

w fs . et ‘s = : 

3= 2 z 57 2 4 i 

. wy 3 = <a 7. = S : 

Industry S re é a 3s i= s z 8 

Zz z al Z. a ou) aa Zz & & faa) © & 
Chemicals and allied products. . ; 71 39° 45 2,351 20 12,174 24,222,850 37,362,241 2,173 43,733 590 873 110 «1,190 
Electrical equipment and machinery. ...... 33 18 14 1,200 8 21,700 35,902,645 10,609,074 7,010 35,479 4,043 1,880 33 5,097 
Food and kindred products. ...... 44 24 «437 4,239 18 4,515 28,381,704 4,359,915 1,506 18,039 736 925 278 303 
Iron and steel and their products. . . ‘ 531 292 375 84,655 66 67,777 423,051,605 376,859,390 38,679 431,693 11,305 15,026 1,146 22,507 
Leather and its products...... Ba eat ea 56 31 32 «= 2,665 «13S 3,485 ~—:10,564,341 1,956,775 841 9,206 310 668 99 74 
Lumber and its products............. et 71 39 14 963 «17 4,410 5,913,686 3,372,082 1,770 15,320 625 1,250 94 426 

Metals and metal products other than iron 

and steel. . ad ; moe e tek hank et 86 47 36 6,239 21 4,005 52,551,211 16,246,175 2,082 46,824 794 «1,235 210 637 
Bituminous and anthracite coal mining. 204 112 205 34,383 37 1,333 159,682,535 114,167,145 12,170 179116 4,398 3,163 455 8,552 
Paper and printing whee aie 78 43 39 4,472 13 0,515 32,051,881 22,807,872 2,312 29,212 1,383 1,852 127 333 
Railroad repair shops............ ; 13 an 922 5 2,650 6, 138,278 3,707,302 514 12,078 57 92 18 404 
St ilding Se 5 3 3 600 3 4,000 5,475,000 26,814,700 1,236 31,509 534 176 9 1,051 
ste clay and glass. . 107 59 §=29 2,235 16 5,775 19,677,672 128,943,053 2,172 56,298 544 1,309 361 502 
OREN 2) itn sea Chia. oan ete 484 266 94 10,119 44 7,577 32,263,466 39,394,966 12,569 55,313 8,462 4,737 953 6,879 
Tobacco ‘ i ‘ 15 8 1 150 | 150 73,480 226,709 56 181 36 52 2 2 
Vet s for land transportation....... Te 16 9 9 1,789 6 3,750 14,276,000 11,006,284 1,696 22,250 386 814 76 806 
Miscellaneous............- ; = 65 3% 6 2,727 #11 1,462 8,220,105 8,192,423 1,323 13,248 724 723 99 501 
lotals for all industries of Pennsylvania. . .. 1,879 1,033 974 159,709 299 195,278 858,446,459 806,026,106 88,109 999,499 34,927 34,775 4,070 49,264 
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vania during that period. 


Industry 


Chemicals and allied products. . 


Iron and steel and their products. . .. 
Leather and its products..... 
Lumber and its products. ... 


Bituminous and anthracite coal mining. . 


Railroad repair shops. . . patie 
PENNE ic iow cone esc uuads 
Stone, clay and oon aril sak octets 
ED, 65.0% 

Tobs BGO ce eee cereeseebevocss 
Vehicles for land transportation 
Miscellaneous............. 


Industry 


Chemicals and allied products 

Electrical equipment and machinery. . 

Food and kindred products 

Iron and steel and their products 

Leather and its products 

Lumber and its products 

Metals and metal products other than 
iron and steel 

Bituminous and anthracite coal mining 

Paper and printing 

Railroad repair shops 

Shipbuilding 

Stone, clay and glass 

Textiles 

Tobacco 

Vehicles for land transportation 

Miscellaneous 


Totals for all industries of Pennsyl- 
vania 


1 


The returns received from the survey 
grouped under sixteen general industries as indicated 
in Table I. Complete returns were received from 1.879 


— —E'ectric Generators—— 


Electrical equipment and machinery 5 Sa 
Food and kindred products... ..........+++5- 


ere 


Totals for all industries of Pennsylvania. . 


0 
| 
3 
I 
7 
| 
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tral generating stations of the state, exclusive of the 
lighting load, was only 608,000 hp. 
ing years this load increased 214 per cent, or to 1,908,- 
000 hp. The increase in electrical energy sold to power 
customers, exclusive of railroads, by the central generat- 
ing stations of Pennsylvania during this period was also 
marked, increasing from 880,000,000 kw.-hr. in 1914 to 
2,560,000,000 kw.-hr. in 1919, or at the rate of 191 per 
cent. No statistics are available as to the increase in 
the operations of private generating ee: in Pennsyl- 


In the five succeed- 


have _been 





mines and factories scattered throughout the state, em- 
ploying fifty or more operatives each. Of these plants 
1,033 reported the use of electrical energy as the main 
source of power. The plants using electrical energy re- 
ported private generators totaling 354,987 kw., of which 
direct-current generators totaled 159,709 kw. and alter- 
nating-current generators totaled 195,278 kw. The out- 
put in 1920 of these private generating plants was 858,- 
446,459 kw.-hr. The electrical energy purchased by the 
plants and mines reporting was 806,026,106 kw.-hr. A 
close study of the census data indicates that, taking the 
industrial plants of the state as a whole, about 37 per 
cent of the plants and mines generating all or a portion 
of their electrical energy reported to the ELECTRICAL 


TABLE II—*ELECTRICAL WORLD” ESTIMATE OF THE USE OF ELECTRICAL E NERGY IN PENNSYLVANIA 


(Based on industria! survey, federal and state census data) % 


E'ectrical Energy Consumed- 


Iron and steel and their products 1,142 258,000 201 206,500 1,290,000,000 


Direct- Alternating- 
Current Current 
Total Total Generatedin P 
Rating Rating Private Plants, Pu 
Industry No. Kw. No. Kw. Kw.-Hr. 
Chemicals and allied products. . 116 6,100 52 31,400 62,700,000 
Electrical equipment and ma- 
chinery ee 42 3,600 24 66,500 110,000,000 
Food and kindred products eG et 108 12,320 52 13,100 82,300,000 


1, 


: 


—Total Motors Installed—* Distribution cf Drives 





Direct 
urchased from Total Total No. or 
iblic Utilities Energy Rating Under Con- 

Kw.-Hr. Consumed No. Hp. 5-Hp. Belt Chain nected 


44,550,000 107,250,000 3,780 76,100 1,026 1,518 192 2,070 


12,550,000 122,550,000 18,500 93,570 10,660 4,960 90 13,450 
114,800,000 197,100,000 9,060 108,600 4,430 5,570 1,670 1,820 
225,000,000 2,515,000,000 91,700 1,061,000 26,800 35,600 2,720 53,380 








Metals and metal products other ths an iron and steel 


120 130 200 210 
: | 


Leather and its products....... 52 4,280 21 5,630 17,000,000 8,020,000 25,020,000 1,730 18,900 637 ~=—-1,375 204 151 
Lumber and its products....... 24 1,580 28 7,380 9,860,000 18,050,000 27,910,000 5,320 46,100 1,880 3,760 280 1,280 
Metals and metal products other 
than iron and steel... 64 11,000 37. 24,700 92,600,000 64,300,000 156,900,000 4,750 106,600 1,810 2,815 478 1,457 
Bituminous and anthracite coal 
mining 5a ; 248 41,500 44 37,750 193,000,000 253,500,000 446,500,000 28,750 427,746 10,480 7,480 1,070 20,200 
Paper and printing. ; ae 65 7,400 21 17,400 53,000,000 46,200,000 99,200,000 4,180 52,800 2,500 3,350 230 600 
Railroad repair a oeeie 177. 11,700 63 33,400 77,000,000 36,350,000 113,350,000 6,160 144,600 683 1,103 216 4,84] 
EE Sree 3 600 3 4,000 5,475,000 34,805,000 40,280,000 1,690 43,100 728 241 12 1,437 
Stone, clay and glass.......... 250 19,550 142 50,450 171,500,000 242,000,000 413,500,000 6,040 156,600 1,510 3,640 1,004 1,396 
Te xtiles ; pean 138 14,870 64 =+11,130 47,300,000 90,000,000 137,300,000 24,100 106,100 16,210 9,090 1,810 13,200 
Tobacco 6 986 6 986 483,000 3,685,000 4,168,000 670 2,152 431 622 24 24 
Vehicles for land tr: unsport ation 34 3,450 14 1,850 18,100,000 28,200,000 46,300,000 3,090 40,600 703 ~=1,482 138 1,470 
Miscellaneous pzalt cece 290 2, 930 110 1,570 88,300,000 126,300,000 214, 600, 000 _ 16, 660 168,600 9,220 9,200 1,260 6,400 
Totals for all industries of 
Pennsylvania............. 2,759 399,866 882 513,746 2,318,618,000 2,348,310,600  4,666,928,000 226,380 2,653,168 89,708 91,806 11,398 123,176 


TABLE III—DIRECT-CURRENT MOTOR-OPERATING VOLTAGES OF INDUSTRIAL PLANTS IN PENNSYLVANIA 


- Number of Companies Reporting Various Motor Operating Voltages —-———_—- 
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TABLE IV--ALTERNATING-CURRENT MOTOR-OPERATING 


2 


VOLTAGES OF INDUSTRIAL PLANTS IN PENNSYLVANIA 


Number of Companies Reporting Various Motor Operating Voltages ———— —-—_———— 


Voltages iiiemnmeeeitilieinand 
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rABLE V—TYPES OF MOTOR CONTROL USED IN INDUSTRIAL Textile mills particularly reported a high percentage of 
sisnenihandiaiaiininctaattaneicimanii direct-current motors operated at 110 volts. Almost 
, ' three-quarters of the alternating-current motors are 
Number of Companies Reporting 
Various Types of Motor Control operated at 220 volts, and nearly one-quarter are oper- 





£ ated at 440 volts. The details of motor-operating volt- 
= a we ; ‘ 
e a ‘ 2 & 8 ages will be found in Tables III and IV. 
iii ? +. 4 mn § é More than 83 per cent of the companies reporting on 
ndustry = € a © ~ a ° ° 
- 8 ¢ a aa types of motor control use knife or safety switches 
¢ Ss e 5 5 exclusively or in conjunction with other types of motor 
S wi) = = 2 = ‘ . 
mn < a & ~ control. Only a little over half of the companies re- 
Chemicals and allied products 7 23 19 9 11 22 i ‘ a 
Electrical equipment and ma- ported the installation of automatic starters, and about 
chinery a sae aa 17 8 15 11 6 5 9 
Food and kindred products. 20 4 18 11 6 4 13 
Iron and steel and their prod- 
ucts ‘ ; ~ oan 71 218 163 94 76 155 
Leather and its products ; 26 25 12 6 4 11 
Lumber and its products...... 34 9 32 11 7 3 17 
Metals and metal products 
other than iron or steel..... 42 10 39 25 7 5 24 
Bituminous and anthracite coal 
mining a etn raid Ox 92 16 74 60 37 16 81 
Paper and printing.... ; 39 8 34 19 12 7 20 
Railroad repair shops. 7 2 6 4 5 3 5 
Shipbuilding 2 I 2 2 2 2 2 
Stone, clay and glass 46 10 33 31 13 14 28 
Vextiles 191 39 150 83 24 20 74 
Tobacco . 4 1 a l 0 0 0 
Vehicles for land transportation 8 2 6 5 3 4 6 
Miscellaneous , ’ 29 12 24 14 Q 8 14 7. : ‘a 
- — . 5 Energy generated Energy purchased 
ee ae ee Te pacts in private plants 2548 16000 kw. hr 
Totals for all industries in In pervs is @ 
Pennsylvania . 84 206 703 «471 «4240 «4182 «481 2,518,618,000 kw.- hr. (50.4 “/o) 


(49.6 %) 


WORLD and that only about 34 per cent of the plants 
and mines purchasing all or a portion of their electrical 
energy made such reports. On this basis the indications 
are that about 50.3 per cent of the electrical energy used 
by the industrial plants and mines of Pennsylvania is 
purchased from central generating and distributing sys- 
tems. 

Table II gives the ELECTRICAL WORLD’s estimate of 
the total use of electrical energy in the industrial plants Estimated electrical consumption of all industries during 1920 
of Pennsylvania based upon the returns received from ae 
the survey, supplemented by federal and state census pig. 1—HALF OF THE ENERGY USED IN INDUSTRIAL PLANTS AND 





data. It is estimated that there are 226,380 electric MINES OF PENNSYLVANIA IS GENERATED IN 
motors installed in the factories and mines of Pennsyl- PRIVATE GENERATING STATIONS 


vania, with a total rating of 2,653,168 hp. Of these 
motors, 89,708, or 39.6 per cent, are under 5 hp. About the same number reported circuit breakers installed in 
41 per cent of the machines are belt-driven, 54 per cent their plants or mines. The detailed figures on types of 
are directly-connected, and only 5 per cent are chain- motor control will be found in Table V, tabulated ac- 
driven. cording to industry. Refillable fuses were reported in 
The returns indicate that seventeen voltages are in use by 477 out of 612 companies reporting on fuses, 
use in Pennsylvania mines and factories for the opera- as against 196 companies using standard fuses. A 
tion of direct-current motors, and that twenty-one volt- large number of companies reported the use of both 
ages are used in the operation of alternating-current standard and refillable fuses. The iron and steel indus- 
motors. It appears that about 30 per cent of the direct- try reported the use of 13,678 fuses per month, of which 
current motors are operated at 220 volts, but a large 87 per cent were of the refillable type. The returns indi- 
percentage are also operated at 110, 230 or 250 volts. cate that 0.412 standard fuse is used per month for each 


TABLE VI—TYPES OF FUSES USED IN INDUSTRIAL PLANTS OF PENNSYLVANIA 


Total - Standard Fuses ——— Refillable Fuses————. 
Number Number Number 

of of Fuses Used per of Fuses Used per ELECTRICAL WORLD 

Companies Companies Month Companies Month Estimate of Fuses Used per 

Reporting Using Number Using Number Month by All Industrial 

on This per This per Plants in Pennsylvania 

Industry Fuses Type Number Motor Type Number Motor Standard Refillable 

( ils and allied products 25 12 202 0.266 20 1,139 1.300 470 2,630 
I al equipment and machinery 10 6 616 0.170 7 454 0.712 2,680 1,980 
ind kindred products 17 9 550 0.690 13 230 0.717 4,620 1,680 
lr ind steel and their products 183 58 1,786 0.579 166 11,892 0.678 7,940 53,000 
Li er and its products 19 9 137 1.161 18 623 2.220 600 2,700 
Lumber and its products 25 8 80 0.615 23 212 0.322 540 1,430 
Me and metal products other than iron or steel 34 6 131 2.300 28 1,485 1.118 450 5,100 
Bit nous and anthracite coal mining 61 16 251 1.470 55 1,264 0.815 4,200 21,120 
Paper and printing 39 11 80 0.147 19 268 0.440 290 970 
Railroad repair shops 3 0 0 0 3 380 1.680 530 3,560 
St lding... 2 0 0 0 2 1,430 1.530 147 975 
St clay and glass ‘ 43 13 201 0.841 38 512 0.516 986 2,490 
RUHL ORG casper atald eas 121 37 597 0.299 63 1,250 0.295 2,310 4,330 
These te 2 10 0.909 2 0. 182 64 134 
Vehicles for land transportation 5 2 185 0.953 4 205 0.234 534 590 
Miscellaneous.........+ ad 23 8 44 0.419 17 893 1.060 782 15,680 


Totals for all industries of Pennsylvania 612 196 ~—- 4,870 0.412 477 22,239 0.698 27,143 
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installed motor, and that 0.698 refillable fuse per motor 
is used each month. Based on these ratios, it is esti- 
mated that 27,143 standard and 118,369 refillable fuses 
are used each month by the industries of Pennsylvania. 
Table VI distributes these figures among the various 
industrial groups. 

About 69 per cent of the plants and mines use three- 
phase, 60-cycle service in the operation of their motors, 
and 28 per cent reported the use of two-phase, 60-cycle 


Total Hp Rating of Installed Motors 
. 1,061,000 


7 168600 
Railroad repair shopel///] 144600 
Food and kindred Z 108600 


products 


Meta!s and metal . 
e era! p ) 
yther than iron and steel | 0 460 7 














Number of Installed Motors 


91,700 


Industry 
lron’and steel anc 
their products 








28,750 Coal mining 


0 


16860 Miscellaneous 





Stone, clay and glass 156600 















Textiles VY] 106,100 
Electrical equipment 
and machinery VY] 93570 
Chemicals and 
allied products 0 76,100 
Paper and printing f 52800 
Lumber anda 
its products (] 46,100 
Sh pbu fe ng fl 44100 
Vehicles for land ‘ 
transportation 40600 
Leathe . 
eather ar d | 18900 
r Vvlo 
Tobacco | 2,152 


FIG. 2—DISTRIBUTION OF INSTALLED MOTORS AMONG THE 
VARIOUS INDUSTRIAL GROUPS OF PENNSYLVANIA 


service. Of the various odd frequencies used, three- 
phase, 25-cycle service was used by twenty-two com- 
panies. The use of odd frequencies to such a large ex- 
tent is probably due to continued operation of private 
electric generating plants which were installed several 
years ago. Table VII shows the use of the various 
frequencies by the plants and mines of Pennsylvania. 
The rapid growth in the use of the steam turbine is 
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TABLE VII—FREQUENCIES USED IN INDUSTRIAL PLANTS OF 
PENNSYLVANIA 





. @ 
ss § : 
Bob 
Fase 
A 5 5 Ss Number of Companies Reporting Various 
goag Frequencies Used 
Stee (The first figure gives number of phases 
= the second figure, the number of cycles 
Industry 2- 3 3 I- 2- I- 2 3 4 
25 25 30 50 50 60 60 60 60 
Chemicals and allied prod- 
DNs bank a kale sieve aR 26 3 1 7 15 
Electrical equipment and 
IE. codecs osiece 11 1 | 3 8 
Food and kindred products.. 13 - 2 5 7 
Iron and steel and their 
SES 186 6 1 7 49 138 
Leather and its products... . 20 ae 6 14 
Lumber and its products.... 31 1 S 22 
Metals and metal products 
otherthan iron or steel. . . 5 2 3 15 16 
Bituminous and anthracite 
eS EO ae 71 4 2 5 66 
Paper and printing....... 23 9 17 
Railroad repair shops...... 5 1 | 3 
Shipbuilding.......... 3 2 I 3 
Stone, clay and glass..... 38 4 | 11 24 
NN a Mid sn 5 cin bie 0.0% 167 1 2 | 1 8 60 99 | 
(| Re 3 ; 2 | 
Vehicles for land transporta- 
Re ns add orickle obs 0K-0 a 9 l 8 
Miscellaneous............. 15 | 1 7 8 
Totals for all industries in 
Pennsylvania......... 56 3 2. 2 | 1 31 188 449 2 


indicated by the figures in Table VIII. It must be 
understood that these data include only the prime 
movers and boilers installed in private electric gener- 
ating plants. It is probable, however, that a large 
portion of these prime movers operate other machinery 
than electric generators and that the boilers are used to 
a large extent in furnishing steam heat for the factories. 

The twelve primary industries of Pennsylvania in 
order of value of products, are as follows: Iron and 
steel and their products, coal mining, railroad repair 
shops, silk goods, leather and its products, printing and 
publishing, slaughtering and meat packing, woolen 
goods, hosiery and knit goods, tobacco manufacture, 
petroleum refining, and lumber. 


IRON AND STEEL MILLS 


The iron and steel industry, which includes steel 
works and rolling mills and blast furnaces, ranks first 
among the industries of Pennsylvania. It is by far the 
largest user of electrical energy, and, as indicated in 
Table II, more than half of the energy consumed is 








wo £ 

‘a 1 @ 

Es 2 gs Execrrican Worip Estimate of Total Power 

©) S'S Power Equipment in Private Electric Generating Stations of Companies Equipment in Private Electric Generating 

Industry = 8 oS Reporting in EtecrricaL Worxp Survey Stations of Industrial Plants in 

na ES . Water- Internal Combus- Steam Steam Pennsylvania 

SSrea wheels _ tion Engines Engines Turbines Boilers Steam Engines Steam Turbines Boilers 

fa = Rating, Rating, Rating, Rating, Rating, Rating, 

> $6985 No. Hp. No. Hp. No. Hp. No. Hp. No. Hp. No. Hp. No. Hp. No. Hp 
Chemicals and allied products.. 28 8 505 24 4,747 86 9,408 6 9,040 100 30,771 222 24,300 15 23,100 259 79,500 
Electrical equipment and machin- 

_ ery. A SESSA RR AAEE Ons > 00.8 8 0 0 2 112 14 1,905 9 29,015 49 14,783 43 5,840 28 89,000 150 45,300 
Food and kindred products 17 0 0 12 = 2,190 45 11,552 2 600 65 15,175 131 33,500 6 1,740 189 44,100 
Iron and steel and their products.. 228 4 348 144 48,766 477 102,471 61 72,299 701 166,406 1,450 312,050 186 220,500 2,140 507,000 
Leather and its products......... 20 0 0 5 1,005 48 7,906 2 500 56 8,660 77 ~=—‘12,800 3 806 90 13,960 
Lumber and its products... ... bu 25 0 0 8 285 42 9,623 4 1,925 54 12,415 71 =16,200 7 3,240 91 20,480 
Metals and metal products other 

‘than iron and steel............ 27 0 0 6 940 42 10,763 12 19,065 71 18,076 74 18,950 21 30,360 125 31,800 
Bituminous and anthracite coal 

mining ae 117 4 3,016 17 935 208 54,305 32 34,126 616 126,417 252 64,800 39 41,500 748 153,500 
Paper and printing...... 27 15 3,354 0 O 13 22,837 15 8,565 112 36,475 187 37,800 25 14,200 186 60,500 
Railroad repair shops. ...... 4 0 0 0 0 13 8,330 2 264 27 7,080 163 104,500 25 3,310 339 88,800 
Shipbuilding 8 I 0 0 0 0 3 800 3 5,333 12 4,750 3 800 3 5,333 12 4,750 
Stone, clay and glass..... 29 4 6,106 27 3,460 64 14,205 0 0 72 #17,150 558 124,000 63 73,000 628 149,500 

Textiles 116 7 1,078 8 725 173 32,289 10 2,375 294 53,605 254 47,300 15 3,480 432 78,600 
Tobacco. 3 0 0 O 0 3 220 «OO 0 5 700 «619~S«.450—Sts«OO oe 4,600 
Vehicles for land transportation 7 0 0 3 450 9 1,624 6 3,875 37. «10,580 1 2,060 8 4,910 47 13,400 
Miscellaneous ; : 22 0 0 2 163 42 6,497 2 639 54 11,325 452 70,000 21 6,880 581 122,000 

Totals for all industries of 
Pennsylvania 679 187,621 2,325 534,368 3,967 876,350 465 521,359 6,050 1,417,790 


42 14,407 260 63,778 1,382 294,735 166 
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generated in private plants. The number of installed 
motors is hardly a criterion of the use of electrical 
energy in this industry, as a large portion of the elec- 
trical energy consumed is used for industrial heating 
purposes. Notwithstanding this fact, however, it is 
estimated that 91,700 motors are installed in the various 
iron and steel mills of the state, with a total rating of 
1,061,000 hp. About 29 per cent of the installed motors 
are under 5 hp. The private electric generating sta- 
tions in the iron and steel industry have a total gener- 
ator rating of 464,500 kw., of which 258,000 kw. is in 











FIG. 3—INDUSTRIAL PLANTS AND MINES OF PENNSYLVANIA 
USE PER MONTH ALMOST FIVE TIMES AS MANY 
REFILLABLE FUSES AS STANDARD FUSES 


direct-current generators. The boiler installations in 
electric generating plants are estimated at 507,000 hp. 

In addition to industrial heating, electrical energy is 
used in the iron and steel industry to operate air com- 
pressors, cranes, machine tools, blowers, hammers, ele- 
vators, fans, presses, shears, rolling mills, crushers and 
grinders. 

Coal mining is the second largest user of electrical 
energy in Pennsylvania, consuming almost half a billion 
kilowatt-hours in 1920, of which it is estimated 193,000,- 
000 kw.-hr. was generated in private plants. It is esti- 
mated that 28,750 motors are installed in the coal mines 
of Pennsylvania, with a total rating of 427,746 hp., 
which is an average of 15 hp. per motor. About 26 per 
cent of the machines are directly connected, 70 per cent 
are belt-driven, and only 4 per cent are chain-driven. 


New England Information Service 
Well Received 


. utilization of the material furnished the 
press by the recently established New England 
Bureau of Public Service Information has marked the 
early development of these facilities. All over New 
England the press has manifested an active interest in 
the bulletins issued and has carried very satisfactory 
quotations, both in the city and country districts. Con- 
siderable editorial comment has also appeared on the 
basis of the bulletin material, and editors have begun to 
Write to headquarters for further information on public 
utility topics. Joseph B. Groce, secretary of the bureau, 
Stated to a representative of the ELECTRICAL WORLD a 
few days ago that it is hoped to enlarge this inquiry 
Service and that chambers of commerce and investment 
houses have asked to be placed on the mailing list for 
bulletins. One of the latter houses is now supplied with 


fifteen copies weekly for use by members of its staff, 
and eventually the bulletins will be sent to various in- 
ted libraries. 


ters 


Analysis of Effect of Coal 


Clause in Contracts 


Essential Considerations in Working Out Rate Schedules 
with Coal Clauses That Are Fair Both to 
Utility and Customers 


By FRANKLIN P. Woop AND EUGENE WEBER 
Members of the firm of Woolfenden, Wood & Weber, 


Consulting Engineers, Denver, Col. 

URING a recent rate investigation conducted by 

the writers some rather startling results were 
brought to light bearing on the application of a coal 
clause providing for a graduated power rate based on 
the cost of coal. As provisions of this kind are quite 
commonly incorporated in present-day power contracts, 
the real effect of such a clause is of interest. 

An analysis of the result of the clause in the contract 
under consideration demonstrated that if the utility 
obtained its coal for nothing, its gross revenue would be 
reduced approximately $285,000 per year, and if the 
customers furnished the coal free of cost to the utility, 
charging themselves with full market price for the coal 
delivered at the utility’s plant, the customers would 
make a net saving of approximately $119,000 per year. 

The coal clause in this contract is in essence as 
follows: The normal rate, which consists of a fixed 
charge and an energy charge, is stipulated as being 
based on coal costing $1.50 per ton delivered at the 
plants of the utility company. For each 10 cents 
increase above $1.50 per ton coal cost the energy rate 
is to be increased 0.03 cent per kilowatt-hour, and for 
each 10 cents decrease in the price of delivered coal 
below $1.50 per ton the energy rate is to be decreasd 
0.03 cent per kilowatt-hour. 

In order to show clearly how this works out, assume 
the following conditions: Energy delivered to cus- 
tomers, 25,000,000 kw.-hr. per year; coal consumption, 
4 lb. per kilowatt-hour; energy charge, 1 cent per kilo- 
watt-hour + 0.03 cent per unit (1 unit + 10 cents 
charge in base price of coal); base price of coal, $1.50 





TABULATION SHOWING EFFECT OF COAL CLAUSE 


Basis: 25,000,000 kw.-hr. per year at | cent + to 0.03 cent for each + 10 cents 
change from base price of $1.50 per ton of coal. 








Cost of Difference Between Energy Charge and Cost of Coal 

. Coal Pounds of Coal Burned per Kilowatt-Hour 

per Ton 6 5 4 3 

0 $137,500 $137,500 $137,500 $137,500 $137,500 

$0.50 137,500 143,750 150,000 156,250 162,500 
1.06 137,500 150,000 162,500 175,000 187,500 
1.50 137,500 156,250 175,000 193,750 212,500 
2.00 137,500 162,500 187,500 212,500 237,500 
2.50 137,500 168,750 200,000 231,250 262,500 
3.00 137,500 175,000 212,500 250,000 287,500 
3.50 137,500 181,250 225,000 268,750 312,500 
4.00 137,500 187,500 237,500 287,500 337,500 
per ton; actual price of coal $4 per ton. The fixed- 


charge portion of the rate is neglected, as this remains 
the same in any case. 

According to the coal clause, the utility is entitled to 
charge an increased price for energy, obtained by multi- 
plying the difference between $4 and $1.50, constituting 
25 units of 10 cents each, by 0.03 cent per unit; in other 
words, an increase of 0.75 cent per kilowatt-hour. That 
is; the energy rate will be 1.75 cents per kilowatt-hour 
instead of 1 cent, and the total billing for energy will 
be represented by $437,500. 

On the other hand, suppose the utility had coal 
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delivered to it free of all cost; the energy charge would 
then be decreased from 1 cent per kilowatt-hour by an 
amount obtained by multiplying 15 ¢the difference in 
10-cent units between 1.50 and 0) by 0.03 cent, or, in 
other words, a reduction of 0.45 cent per kilowatt-hour. 
The net charge would be 0.55 cents per kilowatt-hour, 
and the total billing on 25,000,000 kw.-hr. per year 
would be $137,500. This, it will be seen, is a difference 
of $300,000 to the customers. 

Further, on the basis that 4 lb. of coal is consumed 
for each kilowatt-hour delivered to the customer, 50,000 
tons will be consumed. Therefore, if the customers 
should deliver to the utility this amount of coal free of 
charge to the utility and charge themselves $4 per ton 
for it, it would cost them $200,000 for the coal; but 
since they have been saved $300,000 by the application 
of the rate, they would make a net saving of $100,000, 
which in the tabulation shows up in the 4-lb. column 


r 
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DIAGRAM SHOWING EFFECT OF A COAL CLAUSE 
Basis: 25,000,000 kw.-hr. at 1 cent + 0.03 cent for each + 10 
cents change from base price of $1.50 per ton of coal. 


as the difference between free coal and coal at $4 per 
ton. 

It may be asserted that this is an academic question, 
but it is not. Although no utility of standing would 
deliberately pay more than necessary for its coal, it is 


very evident that the higher the price paid for coal . 


when operating under such a coal clause as above, the 
higher return will be obtained for the energy sold. 
There is no incentive whatever, except common decency, 
to induce the utility to buy low-priced coal. Indeed, 
many times it is possible to buy the very best grade of 
coal, which will reduce the consumption of coal at the 
plants, and since price is no object, the utility will profit 
both ways. 

This particular situation is the result, of course, of 
assuming, in establishing the coal clause, an arbitrary 
rate of coal consumption without reference to the actual 
plant economy. In the case above this rate was evi- 
dently taken at 6 lb. of coal per kilowatt-hour. At the 
rate of 6 lb. per kilowatt-hour it makes no difference to 
the utility what the coal costs—the customers pay the 
difference. It is evident, therefore, that if the rate 
assumed for the coal clause is higher than actual plant 
economy, the utility is the party benefited; if the 
assumption is too low, the customer gains. As the 
utility is ordinarily better versed in power rates and 


their application, it is probable that the advantage is 
not often in favor of the customer. 

It is not contended that the utility should not have 
credit for improving its operations, but the customers 
should not pay a bonus for this, as in the case above 
cited. 

The chart herewith indicates clearly this situation. 
A study of this chart brings out a further point of much 
interest—that with a coal clause favorable to itself, 
the utility will in most cases gain more by buying high 
priced coal than by bettering the plant economy. 


MANY ELEMENTS INVOLVED IN RATE MAKING 


There are so many elements involved in making rates 
for the sale of electricity that it is doubtful if a perfect 
rate will ever be evolved. There must always be some 
element of approximation, and the rate that most 
equitably fits all conditions is the one that is the nearest 
right. Common sense and good engineering demand in 
the present day that such a rate must contain two 
elements: First, a demand or _ readiness-to-serve 
charge; second, an energy charge. 

The second element is the one that is most likely to 
be difficult to adjust properly. In recent years it has 
become customary to introduce a third element which is ' 
contingent upon the price of coal burned to produce 
the power, as in the case in question. The introduc- 
tion of this element became necessary with the rapidly 
fluctuating cost of coal, which in steam plants is one 
of the chief elements of expense. Especially since the 
beginning of the world war the tendency has been to 
charge an ever-increasing price for coal which the 
central-station company was forced to buy in order to 
remain in operation. It was very necessary in many 
cases for public utility commissions to take drastic 
action and grant to electric utilities the right to add 
what is in many cases called the coal clause. That the 
case cited above is not an unusual one is evidenced by 
the fact that we have before us a number of other rate 
schedules containing a very similar fuel clause. 

There can be no question as to the advisability of such 
a clause, provided that the original rate is equitable and 
provided that the coal clause is so arranged as to give 
proper consideration to both the customers and the 
utility. Each case demands careful study by competent 
engineers, and it is quite possible in every case to 
evolve a standard of charging that is entirely fair to 
each of the participating parties. 


Electrification of Japanese Railroads 


ORE than 2,000 miles of Japanese railroads have 

been designated for electrification by the commis- 
sion having this matter in hand. This mileage is classi- 
fied by the Japan Times and Mail as shown in the fol- 
lowing: 

1. All sections in the suburbs of cities where there is a 
heavy railway traffic, 186 miles. 

2. Sections of high gradient where there are many tun- 
nels and also those where abundant water power can be 
utilized, 871 miles. 

3. Sections where shortening of the line is required and 
where water power can be utilized, 395 miles. 

4. Sections where increase of transportation capacity 
and shortening of the line are required, 295 miles. 

5. Sections where available water power can be utilized, 
265 miles. 

6. Sections where increase of carrying capacity is re- 
quired and where coal can be obtained at a low price, 146 
miles. 
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Tests at 1,000,000 Volts Support Calculated 


Sparkover and Corona Data 


Observations of Effect on Needle-Gap and Sphere-Gap Sparkover Values, 
Corona-Starting Voltage, Corona Loss, Insulator Sparkover Values and 
Conductor Sizes Required at Higher Voltages—New Fields of Study Opened 


By F. W. PEEK, JR. 


Consulting Engineer General Electric Company 


HE laws which have been used in the past for 
calculation of corona loss and corona-starting 
voltage were established over ten years ago 
from tests made at voltages up to 250 kv. 
Since this voltage has now almost been reached by com- 
mercial apparatus, it becomes essential to know whether 
the laws apply at much higher voltages. With this in 


likely to occur on transmission-line conductors. The 
minimum separation is therefore determined by the 
needle-gap curve. Wet sparkover voltage generally 
approximates the needle-gap curve. This curve follows 
a straight line, subject to considerable variation with 
humidity and pressure, with the sparking distance be- 
tween 9 kv. and 10 kv. per inch. 





FIG. 1 — APPEARANCE OF CORONA ON CONDUCTORS AT SUPERVOLTAGES UNDER DIFFERENT CONDITIONS 


\—900 kv.; 3.5-in. (8.9-cm.) tube; 144-in. (366-cm.) spacing 
B—00 kv.; 1.75-in. (4.45 em.) tube; 144-in. (366-cm.) spacing. 
C—500 kv.; l-in. (2.54-cm.) tube; 72-in. (183-cm.) spacing. D 


view, an investigation was conducted last summer in the 
Pittsfield works of the General Electric Company in 
which more than 1,000,000 volts was applied to elec- 
trodes typical of those encountered on transmission lines 
and high-voltage apparatus. The tests were made at 
60 cycles with a standard type of transformer rated at 
1,000 kva. The maximum error was not over 5 per 
cent. Some observations regarding needle-gap and 
sphere-gap sparkover values, corona-starting voltage, 
corona loss, insulator sparkover values, and conductor 
sizes required at the higher voltages will be discussed. 

In passing it might be pointed out that the needle 
gap requires the minimum voltage for sparkover at a 
given sparking distance. This follows because of the 
non-uniform field caused by point electrodes. On the 
other hand, the sphere gap possesses as uniform a field 
a8 generally occurs in practice and the maximum spark- 
over voltage for a given spacing. Insulator sparkover 
represents a typical surface breakdown. Corona is 
present and causes loss if the electrodes and conductors 
are improperly proportioned. 

The minimum sparkover voltage for a given conductor 
Separation is between sharp points. Such points are 





780 kv.; l-in. (2.54-em.) tube; 108-in. (274-cem.) spacing. E—8s00 
kv. ; 0.040-in. (0.102-cem.) wire; 144-in. (366-cm.) spacing. Fig. 2D 
shows relations between measured and calculated corona voltages. 


Needle-Gap Sparkover.—The measured needle-gap 
sparkover curve shown in Fig. 2A has no discontinuity. 
It is simply an extension of the approximately straight- 
line needle-gap curve of the lower voltages. The curves 
with both ends isolated and one end grounded are prac- 
tically coincident. The sparkover of needle gaps at 
1,000,000 volts is shown in D, page 1312. 

Sphere-Gap Sparkover.—The sparkover voltage curve 
for spheres 75 cm. (29.5 in.) in diameter is given in 
Fig. 2B. No discontinuity was observed in this curve 
either, the calculated values’ being followed as closely 
as they could be checked. Fig. E, page 1312, shows a 
sphere-gap sparkover at 950 kv. Accurate measure- 
ments could not be made up to 1,000 kv., when one 
sphere was grounded, because the spheres were not 
large enough (75 em.). 

Corona.—Visual corona tests were made on parallel 
tubes 1 in., 17 in. and 34 in. in diameter at 
various spacings. These tests showed that the corena- 
starting point for the very high voltages studied can be 
calculated from laws established at the lower voltages. 


brass 


Peek, ‘‘Dielectric Phenomena in High-Voltage Engineering,’ 
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The observed and calculated values, which are plotted 
in Fig. 2D (see table), agree very closely. The calcu- 
lated values are based on the equation :’ 


€y = 21.1 mrs (1 + a kv. to neutral) 


where 6 = 3.92b/(273 +-t), 


b = barometer pressure (cm.), 
t = temperature, deg. C., 
8S = spacing (cm.), 
r == radius (cm.), 
My ==. 1. 
The irregularity factor m, =— 1 corresponds to the 


value for smooth tubes at the lower voltages. However, 
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1,000 = 200 kv. Since a single unit arcs over at about 
75 kv., the whole string would be expected to arc over 
as soon as the voltage became 75 kv. on the last ling 
unit, or at 75/200 « 1,000 = 375 kv. However, such a 
string does not arc over even at a million volts. The 
reason is that the string is automatically graded by 
corona. 

It is not practicable to use the corona shield shown 
in Fig. G, on page 1312, so it should be replaced by a 
proper metal shield, like the one shown in Fig. B on the 
same page. Fig. F, Fig. C and Fig. A, on page 1312, 
show respectively a line transmitting a million volts, a 
string of eighteen units arcing over at 900 kv. and a 
string of twenty-two units withstand- 
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A—Needle-gap sparkover values; B—Sphere-gap sparkover values; C—Suspension 


Corona Point ( Ky Effective) 


FIG. 2—OBSERVATIONS OF SPARKOVER AND CORONA VOLTAGES 


|| formers does not seem to offer any 
pb =o great difficulty, since it would follow 
_| very much along the lines of present 
practice, as did the transformers used 
in these tests, where the transformer 
capacity was approximately 1,000 kva. 


500 600 100 800 900 1000 


arc-over values; D—Relation between calculated and measured corona points using The bushing is probably the most diffi- 


brass tubes. 


where special cables or special conductors are used at 
the higher voltages, the m, and m, values should be deter- 
mined on short lengths. Increase in stress due to spe- 
cial design may more than offset the gain by increase 
in diameter. (See Figs. 1A to E.) 

Line-Insulator Sparkover.—The line-insulator spark- 
over curve, shown in Fig. 2C, is also continuous. It 
is interesting to observe that at low voltages the stress 
on the line unit of a string of twenty-two insulators 
would be about 20 per cent of the applied voltage.” If 
this relation obtained at 1,000 kv. on a string of twenty- 
two units, the stress on the line unit would be 0.20 * 


2Peek, “Dielectric Phenomena in High-Voltage Engineering,” 
page 203. 

*Peek, “Electrical Characteristics of the Suspension Insulator 

I,” Trans. A.I.E.E., 1912, Vol. XXXI, page 902; “Electrical 
Characteristies of the Suspension Insulator—II,” Trans. A.I.E.E., 





Tuly, 1920; “Present and Future of Line Insulators,’ ELECTRICAL 
WORLD, Jan. 24, 1920; ‘‘Transmission-Line Insulation in America,” 
ELECTRICAL WORLD, Nov. 27, Dec. 4 and 25, 1920. Ryan and Hen- 


line, “Unit Voltage Duties on Long Suspension Insulators,” Trans. 
A.I.B.E. July, 1920; “Flashover of Insulators for 220-Kv. Lines,” 
ELECTRICAL WORLD, Sept. 17, 1921. 





cult part of the transformer to design. 

The size of the conductor necessary for such a line 

is interesting. Assume that it is possible to use a 

tubular conductor. At sea level and 20-ft. (6-m.) spac- 

ing, three-phase, it is found that a conductor 5 in. in 

diameter is required for a critical voltage of 1,000 kv. 
Thus: 


€p = 21.1 m,riélog, (5/7), (kv. to neutral) 
m, = 0.94, 

Yr = radius in cm., 

8 = spacing in cm., 

€o = 578 (kv. to neutral) 
E, = 1,000 (kv. between lines) 

9 
p= = (f + 25) \" (e — e,.) 10° 


(kw./km. of single conductor) 

0.1 (e — 578)’ (kw./mile, three-phase) 

At 1,000 kv. between lines the loss is thus zero. 

However, if the voltage is increased 10 per cent, the 
loss becomes: 
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p = 0.1(635 — 578)* = 0.1(57)* = 325 kw. per mile. 
This is quite large. By noting the equation it will 
be seen that a peculiarity of the very high-voltage line 
is that the corona loss increases very rapidly with a 
slight percentage increase of the voltage above the 
critical point. This follows at the higher voltages be- 
cause the loss increases as the square of the difference 
between two voltages. At a million volts a small per- 
centage increase means a large actual voltage increase 
and a large loss. For example, compare the loss for a 
220-kv. line and a 1,000-kv. line for a 10 per cent in- 
crease in voltage, each line operating just at the critical 
point. 
For 1,000 kv.: 
p = 0.1(578 — 578) = 0. 
At 10 per cent increase: 
p = 0.1(635 — 578), 
p == 0.1(57)* = 325 kw. per mile. 
For a 220-kv. line: 
p = 0.05(127 — 127) — 0. 
At 10 per cent increase: 
p = 0.05(139 — 127), 
p = 0.05(12)* = 7.2 kw. per mile. 

Because of the large increase in loss when the volt- 
age is increased or the critical voltage is lowered, it 
may be desirable to operate at larger margins between 
the critical and operating voltages for the higher-voltage 
lines. For instance, it may be assumed that rain will 
lower the critical voltage 20 per cent. The loss during 
a storm would then be 

p = 0.1(e — 0.8 0.580) 
= 0.1 (116°) = 1,080 kw. per mile 
or over 1,000,000 kw. loss in a 1,000-mile line. To 
insure only small loss during a storm it would be 
necessary to increase the diameter of the tube to 6.5 in. 
(16.5 cm.). 

Other forms of conductors than tubes are of course 
possible. For special conductors or cables, however, it 
is well to be sure that the component parts are prop- 


COMPARISON OF OBSERVED AND CALCULATED VISUAL CORONA- 
FORMING VOLTAGES UP TO 990 KV., 60 CYCLES 


——_—————— Diameter Spacing ———————. 





—— Visual Corona 
Effective KV (S = 1) 


In Cm. In. Cm. Calculated Observed 
3.5 8.9 e265 192 790 730 
TEE. 283 876 895 
147.5 375 915 915 
183.5 466 990 990 
1.75 4.45 43.2 188 490 490 
109.7 279 538 560 
145.7 370 568 600 
181.7 463 604 675 
100 2.54 73 185 340 370 
109 277 364 390 
181 460 402 415 








erly proportioned with respect to the complete conduc- 
tor, otherwise the irregularity factor may be reduced. 

It may be of interest here to estimate the capacity 
current and kva. per mile of a three-phase line with 6.5 
in. conductors separated 20 ft. and energized at 1,000 kv., 
60 cycles. The current per mile of line is 4.43 amp.; 
the kva. per mile is 7,650. The line insulator as at 
Present designed offers the most difficult problems. It 
May be assumed, however, that the insulator would be 
15 ft. to 20 ft. (4.5 m. to 6 m.) long. A rough and ap- 
proximate picture may now be drawn of a million-volt 
line with 64-in. diameter conductors suspended by 
Insulators 15 ft. to 20 ft. in length and spaced over 
20 ft. apart—not so formidable as might be expected. 
The minimum spacing would probably be determined by 
mechanical considerations. 
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In order that such a line may be economical the 
amount of power transmitted, and therefore concen- 
trated at a given place, must be enormous. When losses 
are reduced to percentages of power transmitted they 
do not appear so high. With the long lines in which 
one-quarter, one-half and full-wave length of the oper- 
ating frequency are approached or approximated, the 
line characteristics and the effect of capacity current 
differ greatly from the conditions on shorter lines. It 
is not proposed to discuss this matter here. 

Although a discussion of the characteristics of a 
million-volt line is interesting, the immediate impor- 
tance of the investigation is that the field has been 
explored far in advance of present-day practice. Other 
uses of million-volt test apparatus are discussed on 
page 1312. 


Uniform Accounting Systems 
for All Utilities 


Municipal and Private Plants Alike Must Use Standard 
Methods to Permit Proper Comparison 
of Results and Rates 


By EDWIN O. EDGERTON 


Former President California Railroad Commission 


OUND and accurate accounting is an essential in 

the successful conduct of any business, whether it 
be public or private. It is manifestly impossible to make 
proper judgments unless those in responsible charge 
have accurate information as to the precise condition of 
the business. Imagine the folly of determining whether 
or not to expand or contract an existing business activ- 
ity with no accurate knowledge of the financial condi- 
tion of the enterprise. 

When a municipality enters into business such as the 
ownership and operation of a public utility service pre- 
cisely the same reasons exist for exact knowledge of 
conditions as in the conduct of any private business. Not 
only is it essential that those in responsible charge of the 
conduct of a municipal enterprise be fully and accurately 
informed, but it is also essential that the people of the 
community before acting upon proposals have an oppor- 
tunity to know the facts. The only method of ascertain- 
ing and presenting the facts is through an accurate 
accounting system. 

Inasmuch as judgments of a given business condition 
are formed by way of contrast and comparison, it is 
necessary that a standard and uniform system of ac- 
counting be established whereby each community shall 
keep its accounts according to an established recognized 
standard. Only in this way will comparisons be possible. 
It has been said that one of the greatest accomplish- 
ments of state regulation of public utilities has been the 
establishment of a uniform accounting system, by which 
the public has the assurance that all items are cared for 
in the same way by all of the public utilities, thus making 
comparison and check feasible. In any state of the 
Union today under regulation it is possible to check the 
financial operations of one public utility against another 
and at all times to compel an accurate and honest ac- 
counting through these standard systems of accounts. 

But there is no such system in existence today in most 
of the states with relation to publicly owned utility en- 
terprises. The result is that in virtually every instance 
where an assertion is made by the proponents of public 
ownership that a given municipal enterprise is highly 
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profitable, efficient and successful, the statement is 
promptly challenged on the score that the accounting 
system permits of a successful concealment of at least a 
part of the cost of operation, with the result that a 
false statement of conditions is given to the public. 

One very important feature of this lack of certainty 
as to the financial effect of municipal ownership and 
operation of a public utility service is that the citizen 
cannot adequately contrast the results of public and 
private ownership and operation. He can, on the one 
hand, obtain a very minute statement of the results of 
private operation, because the state regulating authority 
has in its possession as a result of uniform standard 
accounting complete records of the financial operations 
of the companies; but, on the other hand, he cannot 
obtain such information as to the operation of his own 
publicly owned utility. He must rely upon the partisan 
statements of those who are operating the publicly 
owned utility service, and because of the lack of proper 
accounting these statements are frequently erroneous 
and are not to be contrasted with the statements of the 
privately owned utilities. 

It is a common practice to confront the citizen with a 
comparison of rates charged, and where the publicly 
owned utility rates are lower than those of the private 
company to seek to impress upon the citizen that this is 
complete proof of the less costly and more efficient opera- 
tion of the- publicly owned utility. Those who know 
understand that this contention is utterly fallacious. It 
may well be and in many instances undoubtedly is true 
that a part of the cost of the operation of a publicly 
owned utility is not charged in the rates but is taken 
from taxes either directly or through the method of hav- 
ing various departments of government contribute to 
the operation of the utility with no charge against the 
service, the result being that the public rates do not 
reflect the actual overhead cost. There are instances in 
California where virtually no overhead charge whatever 
is made against the publicly owned utility service and 
the entire overhead is carried by the citizens through 
taxation. Yet these same citizens are told that they are 
receiving a service at a cost reflected in the low public 
rates and one which is profitable to the community. 


FACTS SHOULD BE ASCERTAINED 


I am not here arguing for or against the policy of 
obtaining the cost of producing the publicly owned utility 
service out of taxation, but I do insist that the 
facts concerning publicly owned utility operations be 
ascertained and given to the public so that the public 
may determine for itself the matter of policy. Further- 
more, it is bad policy to permit officials to conceal the 
facts from the public as this leads to abuses on the part 
of public officials in the conduct of city business. I 
should say that there is no more dangerous condition in 
government than one which permits concealment of the 
facts of the conduct of public business. 

Surely no honest public official who asserts that his 
municipal enterprise is successful should hesitate for a 
moment to submit to the most rigid test of standard 
accounting in order that this shall be ascertained—in 
fact, he should welcome and insist upon such a showing. 
It would seem as if the simple statement of the wisdom 
and necessity of proper and standard accounting by 
municipal enterprises should be sufficiently persuasive, 
and yet we find a very substantial resistance to the estab- 
lishment of such accounting systems. 





Discarding any question of dishonesty, this can only 
be accounted for by the extremely partisan and con- 
troversial attitude taken by those who are conducting 
a municipally owned public utility service. Apparently 
in the fear that if the facts are frankly stated to 
the public advantage will be taken by the enemies of 
public ownership to injure the enterprise, resort is had 
to concealment and subterfuge. It would seem to be a 
perfectly logical, reasonable and sound proposal that the 
state, through some agency which is expert in this 
matter (such as the utility commission), should estab- 
lish a standard system of accounting to which all mu- 
nicipalities must conform in the conduct of a _ public 
utility service, and further that at all times inspection 
of these public accounts be permitted so that the facts 
may be ascertained. 

In the debates and widespread discussion that are now 
being engaged in concerning the relative merits of public 
ownership as contrasted with private ownership of 
public utility service it has frequently and properly been 
said that the agency which can best do the job for the 
public is the one which should survive. But it is obvious 
that to be sound a determination must be based on the 
facts, and in the interest of the public every effort 
should be made to insure that the facts shall be 
accurately determined and publicly stated in order that 
citizens may come to an informed judgment of public 
ownership of the utilities, 


Russian Electrification 
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HE Soviet Government of Russia has prepared plans 
for the complete electrification of Russia, in the home, 
factory, farm and railroad and this map from the Man- 
chester (England) Guardian shows the boundaries of the 
plants that the government proposes to build first. All 
forms of fuel and natural power are included in the scheme: 
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Selecting Lighting by Trial Competition 
Seven Types of Units Installed and Tested Under Working Conditions 


Ratings Made According to Factors Which Contribute to Good Lighting, 
Including First Cost, Energy Consumption, Glare, Maintenance, Etc. 


By R. A. PACKARD 
Superintendent of Power and Shops, Ludlow Manufacturing Associates, Ludlow, Mass. 


ETHODICAL selection of lighting equip. 

ment for factories is very important, 

notwithstanding the fact that hit-or-miss 

methods are still quite common. A real- 
ization of the great benefits to be derived from 
proper installation can come only through careful 
analysis. Moreover, an accurate study is requisite 
not only in new but also in revised installations. 
A factory which has paid little attention to its 
lighting problems for six or eight years is likely to 
need very thorough investigation in the face of equip- 
ment progress. A large factory in Massachusetts re- 
cently took up this problem after a long period of 
placing lamps and reflectors where they appeared to 
the eye to be essential to give the desired intensity 
at the working plane. After preliminary surveys were 
made tests were conducted on different types of equip- 
ment actually installed in the factory. The benefits 
of this procedure were of great value in determining 
the equipment best suited. 

In first attempting to improve the lighting, a draw- 
ing-board analysis was made of rooms and machinery, 
particular attention being paid to intensity require- 
ments. This analysis developed a schematic layout of 
even intensities over a restricted area requiring un- 
even spacing of different-sized units, and it was soon 
found that this method had its limitations. A progres- 
sive step brought about a survey of the whole factory 
during evenings to determine the general lighting con- 
ditions. The worst department was then picked out 
for immediate improvement. A common-sense survey 
of the situation indicated the poor intensities and sug- 
gested the following plan for remedying them: 

Mill J, First Floor, Department 44.—Present illumination, 
1 foot-candle, should be changed to 3 foot-candles. 

Mill A, Third Floor, Department 15.—Present illumi- 
nation, 1 foot-candle over the cards, should be changed to 
3 foot-candles. 

Mill H, Third Floor, Department 36.—In this department 
the illumination is so irregular and inadequate that it ought 
to be changed immediately. The average light intensity 
is 4 foot-candles. 

Considerations in Designing Illumination for Department 
86.—(1) Fairly even distribution of light. (2) Elimination 
of shadows to a reasonable extent. (3) Conservative in- 
tensity of light. (4) A scheme of general illumination 
adaptable as a standard for many places in the factory. 
(5) A scheme which will come well within any code which 
may be adopted by Massachusetts. (6) Elimination of glare. 

Probable Results of Better Illumination in Department $6. 
—(1) Decreased eye strain. (2) Increased efficiency of 
workmen. (3) Reduction in number of accidents, which, 
of course, means lower insurance rates. (4) More cheerful 
Surroundings and greater comfort for workmen, which, of 
course, mean decreased labor turnover. 

Since recommendations offered by different factory 
reflector representatives differed widely, it was de- 
cided to have a well-organized test of the competing 
fixtures or reflectors. Enough reflectors were obtained 
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FIG. 1—SECTION OF WEAVE ROOM SHOWING POSITIONS FOR 
TAKING FOOT-CANDLE READINGS 


Twenty-five readings were taken with a meter at each of the 
positions shown. The average was taken of all readings. The 
remaining three lamps of this test group (not shown for lack of 
space) were similarly spaced in a row parallel to the two rows 
shown. 


to determine the exact conditions which would result 
from a general application throughout the factory of 
a particular system. As best results may be expected 
when competition is keenest, it seemed desirable to 
have a “test night” when the different systems could 
be tried out in the presence of all the reflector man- 
ufacturers and representatives, each to have his op- 
portunity to demonstrate the desirability of his own 
system. It was decided to have disinterested men 
capable of judging the various systems present. Sub- 
sequent to this “test night” the executives and others 
interested were to have an opportunity to observe 
the different systems, and at that time they were to 
be shown the results of the tests. 

The floor space in the department selected was 45,000 
sq.ft. (4,140 sq.m.) divided into 10-ft. x 20-ft. (3-m. 
x 6-m.) bays. The white ceiling was 15 ft. 6 in. 
(4.6 m.) above the floor, and the walls were light- 
colored with large window area. The work involved 
was very coarse, dark-colored weaving, done by men 
standing up, one to a loom, the table of which was 36 
in. (0.9 m.) above the floor level. A study was made 
of the conditions in this room, general factory re- 
quirements being kept clearly in mind. 

Recommendations were solicited from several 
sources. This resulted in wide variations in type of 
reflector, candlepower of lamp, spacing and height 
above the floor. Three-hundred-watt lamps were 
eliminated from the competition because of lack of 
head room to give proper spacing for an even distri- 
bution of light, and only 100-watt and 200-watt type 
“Mazda C” lamps were considered. The room was 
large enough to permit the installation of seven com- 
petitive groups of nine lamps (see Figs. 1 and 2), 
without any interference between different groups. 
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Since recommendations and reference tables pre- 
scribed an intensity on a 36-in. level above the floor of 
from 3 foot-candles to 7 foot-candles for the character 
of work considered in this weave room, and average 
was taken of about 44 foot-candles. Each representative 
was asked to figure on this basis. 

Upon a predetermined evening the “test night’ was 
carried through. A copy of the following instructions 
was handed to each person attending the test. 


Instructions for Lighting-Reflector Test. — Referring to 
the printed table there are several elements, such as first 
cost, maintenance, depreciation, intensities, glare, etc., which 
were considered of enough importance to be rated in this 
test. It was tried to gage them according to their relative 
importance by giving the maximum allowance in any case 
for the best-suited reflector. The lowest percentage (one- 
half of the maximum) under any particular head will stand 
for the worst condition of any reflector under that particu- 
lar head. For example, the cheapest first cost will receive 
18 per cent and the highest first cost 9 per cent. The ele- 
ment of maintenance should bring in the relative replace- 
ment cost. On account of the dusty atmosphere, frequent 
cleaning of fixtures is necessary. Depreciation should 
be based on probable length of life of units. They may 
become obsolete before they are worn out or destroyed. 
The ratio of watts per square foot and average light inten- 
sity is merely a definite calculation which can be made 
along with the first cost at some time after the test. The 
smallest ratio or best condition will obtain full percentage, 
that is 18; the largest ratio or worst condition will obtain 
one-half the maximum percentage. General ceiling illumi- 
nation, a desirable feature, will be made from judgment. 
Glare and shadows, important factors, should be analyzed 
as the others. 

The judges on this test are to be formed into two teams 
in order to shorten and facilitate the work. A factory engi- 
neer and a city illuminating engineer will constitute one 
team, and a head of a neighboring institution’s physics 
department and a factory engineer the other team. Each 
team will take foot-candle meter readings under half the 
installations, and each individual member of the teams will 
rate all the installations as per table drawn up. 

It will be appreciated if the reflector representatives will 
not talk with the judges. 

Subsequent to the “‘test night,” the factory executives will 
observe the different groups. Their judgment will bear some 
weight in the final decision. 


The readings were taken at twenty-five points located 
as shown in Fig. 1 with references to the nine lamps 
in the group. Then an average of these readings was 
taken as the intensity of illumination. A chart was 
made for each of the seven reflector groups. The 
printed table shows the average ratings on all the 
groups made by all the judges, acting independently. 
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2—-ROOM WHERE SEVEN SAMPLE LIGHTING INSTALLATIONS WERE MADE 
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RESULTS OF COMPETITIVE TESTS OF LIGHTING UNITS 

















Ideal — — - Unit - 
Unit A B Cc D E F G 
Size of lamp, watts... . 200 200 100 200 200 200 20¢ 
Spacing, center to cen- 
| RR ee 16 17 10%x10 17} 16 20 20 
Height over floor, eto a, 13 13 12 13 12 13 13 
Estimated foot-candles, 3 
30 in. above floor.... ... 6 5 5 5 5 5 
Average foot-candles as 
ei eath vin os 6: Gua 5.98 4.25 4.28 4.82 5.78 3.93 3.30 
—--—— — ——- — —-Fer Cent -——-- —- ---_—- — — 
TP SO snnes +++ 69 14.2 17.8 9.00 16.40 16.5 15.50 18.0 
Maintenance. . 14 11.0 13.8 1.0 tan 43.8 8.25 8.0 
Depreciation. . 13 10.9 12.5 10.85 10.85 12.5 10.00 10.0 
Watts per square foot 
divided by average 
foot-candles......... 18 17.5 14.5 9.00 17.00 17.0 18.00 15.5 
Ceiling illumination... . 8 6.8 4.4 6.20 6.40 4.4 8.00 8.0 
| Ee ee 15 14.0 13.8 14.00 14.00 13.4 14.20 14.0 
NE Si gid oc iin eo 14 13.0 13.0 13.40 12.60 13.0 12.80 12.8 
MRS cart ce ax eee 100 87.4 89.8 69.95 84.50 90.6 86.75 6.3 
CONCLUSIONS FROM TESTS 
Unit Discussion 
A This reflector combines to the greatest extent the desirable features in 


preliminary report. Breakage of glass cylinder should not be high. It 
will be a good check on proper cleaning. The cheerful appearance of 
reflector is very apparent. Its efficiency is good 


This reflector breaks even with E. Only difference between the two is a 
solid formation of the reflector. 


C Same as that which is noted under D. First cost prohibits use of this 
reflector as the advantages are not sufficient to offset it. A much more 
evenly distributed light may be obtained from it than from the others, 
because of the frequent spacing. 

Advantages: Gives slight ceiling illumination, but not so cheerful as A. 
Disadvantages: Mechanical construction not satisfactory. 

E Reflector shows highest percentage. Very substantially made. Collection 

of dirt on reflector will not show. No ceiling illumination leaves dark zone 

above reflector. This is not as easy on the eyes as ceiling-illuminating type. 

Breakage due to cleaning high. Gives cheerful atmosphere. General 

appearance good when shades are clean. 

Breakage due to maintenance high. Gives cheerful atmosphere. General 

appearance good when shades are clean. 





Upon totaling the grades it was found that reflectors 
“B” and “E” were leading all others and were both 
of about the same standing, reflector “B” being 89.8 
per cent perfect and reflector “E” 90.6 per cent. The 
final selection was in favor of “B,” the poorer of the 
two. The reason was that its first cost was consider- 
ably less than that of E although the watts per candle- 
power was greater. As the cost of energy was low 
(hydro-electric energy from the company’s own plant), 
the first cost was of more importance than the energy 
consumption. This winning unit “B” is the RLM dome 
reflector, Benjamin No. 5648, with 200-watt lamps. 
It was spaced on 17-ft. (5.1-m.) centers 13 ft. (3.9 m.) 
above the floor, and gave 4.25 foot-candles on the 
working plane 30 in. (0.75 m.) above the floor. 

After the selected reflector had been installed 
throughout the room, appreciation of the change on 
the part of the operatives was very apparent. 
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Simple Substations Are a Necessity 


Duplication of Equipment Not Always Justified—How Low-Cost 


Equipment Can Be Made to Do Duty for Expensive Apparatus— 
An Example of What Can Be Done from the Kansas Oil Fields 


Lak | 
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FIG. 1—WELL-DESIGNED AND CAREFULLY CONSTRUCTED WOOD-STRUCTURE SUBSTATION 


HE least material and the simplest arrange- 
ment that will accomplish the desired result 
should be the aim of every substation designer. 
Not only does unneeded material or apparatus 
mean an additional investment with depreciation and 
fixed charges to be added to the rates, but additional 
maintenance charges must be provided for. Unnecessary 
equipment particularly is not only likely to cause main- 
tenance charges, but it may also be the root from which 
abnormal operating troubles spring. In many instances 
where this has been the case the attempt to cure trouble 
has resulted in still further complication and worse 
troubles. Examples of this may be found in elaborate 
relay and protective schemes whose complication makes 
necessary the constant attention of skilled men to keep 
the apparatus in working condition, but where, notwith- 
standing, at the critical moment some unthought-of con- 
dition enters to prevent the relay scheme doing what it 
should. Another example is the tendency to provide 
duplicate buses and switching equipment to prevent the 
shutdown of service for maintenance of equipment. 
There are many cases where the cost of the installa- 
on and the subsequent fixed and operating costs of 
Complete duplicate bus and switching equipment are 
justified. It is only where severe service conditions, 
requiring frequent and prolonged inspections and main- 
tenance work, exist that such an expense should be con- 





sidered. Air-break by-pass switches and light transfer 
buses for temporary use can be made to serve the same 
purpose at a marked saving in cost. Theoretically it 
is bad practice to cut out an oil switch protecting cir- 
cuits and apparatus and _ substitute non-automatic 
switches. If the intervals at which this must be done 
are long. and the service conditions not exceptionally 
severe during the periods in which maintenance work 
must be done, it is easy to see that the objection is theo- 
retical rather than practical. The real basis on which 
the feasibility of duplicate installations should be 
determined is economic, depending on whether the prob- 
able (not possible) operating costs incurred by the lack 
of the duplicate equipment justify its installation. The 
use of the word “probable” should be noted. It is easy 
to list operating troubles that are highly possible under 
some conditions but extremely improbable under the 
conditions encountered in the usual type of installa- 
tion. Design work should always be carried out with 
the probable operating conditions in mind. 


A SIMPLE OIL-FIELD SUBSTATION 


The Barnhill substation of the Empire Gas & Fuel 
Company in the Eldorado oil fields in Kansas is a good 
example of the things that can be accomplished. The 
construction is wood except for the lightning-arrester 
assemblies, which are furnished complete and self- 
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contained in metal construction by the manufacturer. growth of the business makes it certain that a new 
Whether steel or wood construction shall be used de- arrangement must be provided before the end of the 
pends on the probable life of the installation. The natural life of a wood structure. This condition exists 
use of long-life structures is not advisable if the much more frequently in the central-station and indus- 
trial fields than the average designer realizes. 

The high-tension equipment, except for the lightning 
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FIG. 2—AN EXAMPLE OF WHAT CAN BE ACCOMPLISHED IN SIMPLIFYING SUBSTATION DESIGN 
This wood-structure substation is employed by the Empire Gas & amount of equipment can be reduced by the use of air-break 


Fuel Company, Eldorado, Kan., to serve an oil field pumping load. switches. Additional sections can be added without reconstruct- 


These drawings, which show the details of a simple substation ing the existing sections. Thirteen poles only are required for 


for high voltage and moderately high capacity, indicate how the the high-tension structure that supports the 6,000-kva. equipment. 
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arresters, is arranged in line with the incoming circuit. 
The unit under consideration cares for 6,000 kva. in 
capacity and is so arranged that similar units can be 
built alongside and connected in without disturbance of 
the existing construction. This avoids one of the most 
frequent and inexcusable of design errors, that of put- 
ting in an installation that cannot be added to without 
complete or at least partial reconstruction of existing 
structures. Incidentally it is the most frequent design 
fault of the small substation. 


LAYOUT IS SIMPLE 


The arrangement of all apparatus in a straight line 
with the incoming circuit calls for the least complica- 
tion in the structures and therefore for the least mate- 
rial in the supports. In this case there are only twelve 
poles in the entire structure, not counting the three-pole 
structure on the low-tension take-off. Four of the poles 
are on the incoming line structure. This takes not only 
substation structure strains, but also stands between 
the line and the substation, which requires strength and 
stiffness. The oil switch is cared for by a two-pole 
structure on top of which is mounted an air-break 
switch for by-passing the oil switch for maintenance 
purposes. The high-tension metering set is similarly 
cared for and can be cut out in the same way. Discon- 
necting switches are provided in both cases to cuf the 
apparatus free of any possibility of connection with the 
high-tension circuit. 

The high-tension transformer bus is supported by a 
four-pole structure, and material is saved by mounting 
the low-tension bus in a vertical position on two of these 
poles. The tendency ordinarily would be to provide a 
separate structure for the low-tension bus that would 
be more elaborate. The vertical arrangement for situa- 
tions of this sort is satisfactory and has been proved by 
experience. 


WuHyY ADD MORE MATERIAL? 


There is every opportunity to utilize more material 
in this structure. A four-pole structure each for the 
oil switch and potential transformer in place of two- 
pole structures each would appeal to some designers, 
and many will question the 48-ft. (14.4-m.) span for the 
transformer buses. The answer is that such construc- 
tion has been successfully used. Why, therefore, add 
more material? Such a structure as this one, especially 
if constructed of cedar poles and selected timbers and 
carefully guyed, is neat in appearance, and the very 
small number of parts makes for low maintenance costs. 
There is a very large field for such designs in the numer- 
ous small industrial plants that are demanding central- 
station service and the small-town substations that the 
increasing demand for rural service is bringing about. 
The designer must get away from the engineering prac- 
tices that have been considered the proper thing in city 
distribution. There economic and service conditions 
have justified rather heavy expenditures and will con- 
tinue to do so in the future. The newer developments 
are calling for a simple and sturdy form of design 
that can be applied in rural and small-power situations 
with opportunity to grow with the business at the least 
expense for extensions. This oil-field design will bear 
careful study because it points the way to a consider- 
able saving in construction, fixed and operating costs. 
The problem is as much economic as engineering, a 
fact that must be borne in mind. 
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: 
Development of Static Condensers for 
Power Factor Correction 

To the Editors of the ELECTRICAL WORLD: 

Referring to your editorial on page 1111 of the Dec. 3 
issue of the ELECTRICAL WORLD, may I call attention to 
the fact that the General Electric Company has fur- 
nished a large number of static condenser equipments 
which are in operation in various parts of the United 
States as well as in some foreign countries? They 
range in capacity from 10 kva. to 300 kva. The company 
is in a position to furnish static condensers in sizes and 
voltages which might be required for the smallest in- 
dividual motor installations and for the highest dis- 
tribution voltages in units up to 300 kva., multiples of 
300-kva. units being used for larger capacities. Sev- 
eral descriptive articles have appeared in the ELECc- 
TRICAL WORLD. R. H. CARLTON. 
General Electric Company, 

Schenectady, N. Y. 

|The editorial in question, as its title implied, was 
directed to the need of giving more attention to the 
application of condensers to individual pieces of appa- 
ratus which inherently or through underloading operate 
at poor power factor. So far the chief consideration 
has been given to locating multi-unit condensers at 
load centers. This is an excellent step in the right 
direction. However, if it proves technically and eco- 
nomically practicable to make condensers a permanent 
appendage of apparatus, this method would be the next 
logical step since the “wattless” current is compensated 
at its source. As every one knows, this would have all 
the advantages of the “load-center” static condenser and 
in addition would increase the load-carrying capacity of 
all feeders and switches and eliminate the great torque 


reduction due to poor power factor. We heartily rec- 
ommend the construction of both applications.—Ebs. 





Letters from Our 
Readers 


This is a readers’ forum. Comments on questions 

before the electrical industry presenting economic, 

financial, engineering or commercial aspects and new 

or supplementary viewpoints on published articles are 
cordially invited 











United States Chamber of Commerce and the 
American Valuation Plan 
To the Editors of the ELECTRICAL WORLD: 

I have read with interest and satisfaction the edi- 
torial in your issue of Dec. 17 on “This Policy Brings 
Better Times.” In regard to Referendum 37 I want to 
say as positively as it is possible to say it that the Cham- 
ber of Commerce of the United States has not declared 
against the American valuation plan. It is equally true 
that it has not declared for it. It has no position in 
regard to the American valuation plan of any kind until 
the referendum which raises the question has been voted 
on at the end of forty-five days, and then whatever the 
vote indicates will be the position to be carried out. 

I want to go further and make it perfectly clear that 
any recommendation by a committee included in a refer- 
endum is merely the recommendation of that committee, 
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and even less than that in many cases, for it is merely 
the recommendation of those members of the committee 
who have recorded themselves in favor of that particular 
suggestion. 

The report when it comes before the board comes only 
on the question of whether it shall be sent out to vote. 
The merits of the proposals of the committee are not 
before the board. If the report is made up in accordance 
with our precedents, the board orders that it be incor- 
porated in a referendum pamphlet and takes responsi- 
bility for the fact that appropriate arguments in the 
negative as well as those affirmative arguments which 
appear in the report are made up and printed. These 
arguments in the negative are on alternate pages. 

The result of all this, as regards the American valua- 
tion plan, is that the members of a special committee, 
with the exception of one who dissented and put himself 
on record in favor of the American valuation plan, be- 
lieve it is inadvisable, for the reasons which you will find 
in the report as printed in the referendum. Reasons 
why American valuation should be set up are printed on 
the page opposite at considerable length. The ballot is 
so arranged that an organization can vote no as easily 
as it can vote yes. The Chamber of Commerce of the 
United States will have no opinion one way or the other 
until Jan. 21. ELLIOT H. GOODWIN, 

Washington, D.C. Resident Vice-President. 


Use for Surplus Exhaust Steam 


To the Editors of the ELECTRICAL WORLD: 

Your editorial in the ELECTRICAL WoRLD for Dec. 17 
concerning the increased use of electrical heat-treating 
furnaces brought to mind again an investigation which I 
started but for various reasons was not able to carry 
very far into the possibility of using electric furnaces 
in a forge plant in place of oil-burning installations. 

In connection with an investigation into the steam 
and power requirements of a forge plant I was searching 
for additional electric power load in order that a low- 
pressure turbine installation might be profitably used to 
absorb the surplus exhaust steam from the hammers. 
Electric furnaces would do this and would also, I felt, 
give much better heat control than oil, with many other 
advantages in the way of faster production and 
increased quality of output. 

Of course, low-pressure turbines have been used in 
connection with forge plants, but in the case the writer 
was investigating and others with which he has come 
into contact the electrical load is so small in comparison 
with the amount of exhaust steam available that it will 
not absorb enough of the output of the low-pressure 
turbine to pay fixed charges on the investment. In 
other words, it is cheaper to buy power or to use a small 
non-condensing engine than it is to install expensive 
low-pressure equipment. 

Allowing for a cooling tower and purchased water at 
average large city rates, a 500-kw. low-pressure turbine 
run from steam-hammer exhaust at or near full load will 
turn out energy at around 0.75 cent per kilowatt-hour. 
The surplus energy might, of course, be sold to the local 
power company, but there are few utilities that would 
care to consider such a proposition, however ideal it 

might be from the standpoint of fuel conservation. It 
seems to the writer that the proposition of using the 
electric furnace in this connection is entirely plausible 
and worth investigating thoroughly. 
Christmas Cove, Maine. ARTHUR S. WELLS. 


Comparing German and American Prices for Motors 


To the Editors of the ELECTRICAL WORLD: 

On page 848 of the Oct. 22 issue of the ELECTRICAL 
WORLD you make a comparison between American and 
German motor prices. I beg to draw your attention to 
the fact that the German prices, which you quote in 
marks, are not October prices. The October inland 
prices were higher, as you will observe from the annexed 
table. These inland prices cannot be compared with the 
American inland prices. I presume that the American 
prices which you quote in the last column are for home 
consumption. It is well known that American firms give 
higher discounts for export. But even if you take 
account of the lower American export prices, those 
prices cannot be compared with German home prices. 

You are probably aware that the German government 





GERMAN MOTOR PRICES 


German Inland Export Prices for 


Three-phase, squirrel-cage, Prices, in Marks Holland in 
220-volt: Florins Dollars 
Hp R.P.M. 
| 1,400 1,672 100.30 35.70 
5 1,400 4,004 240.20 86.50 
5 925 4,840 290.40 103.40 
Three-phase, slip-ring, 
volt: 
5 1,400 5,500 330.00 117.60 
10 1,400 8,008 480.50 171.20 
50 1,400 25,088 1,332.00 474.60 
Direct-current, 220-volt, 
shunt-wound: 
5 1,100 6,710 402.60 143.40 
7.5 1,800 8,800 528.00 188.10 
13,200 792.00 282.20 


15 1,650 





‘eon Se the expenses of export and packing, free 
has established export trade offices for the different 
industries and that these offices have to issue a license 
for each separate export order. The licenses are given 
only if an export price is quoted in accord with the 
standard price of the country to which the goods are 
exported. ~ 

The ruling export prices for the end of October are 
also given in the table, in which it will be found that 
those prices are not as low as would appear from the 
comparison given on page 848. The export trade offices 
under no condition give licenses at lower prices. If, 
therefore, German motors reach foreign countries at 
prices not according to the prescribed conditions, these 
motors must come from the Rhineland. The Interallied 
Commission for the Rhineland has opened its own 
export trade office at Ems, and according to its orders 
the licenses are given at Ems at any quoted price. If, 
therefore, you complain of the cheap German prices, you 
should address yourself to the American representative 
at the Interallied Commission in Coblenz. 

Berlin, Germany. AXEL SCHMIDT. 


Difference in Cost of Cedar Poles Is Material 


To the Editors of the ELECTRICAL WORLD: 

In your issue of Dec. 10, under the caption “Longer 
Spans Proposed for Rural Lines,” is an article one 
sentence of which I think might be misleading. In 
giving the comparative cost of. 125-ft. and 250-ft. spans 
it is proposed to use “6-in.-top class C’”? Western cedar 
poles. The class C Western cedar pole has a minimum 
7-in. top. The difference in cost between a 6-in.-top 
pole and a class C pole would be very material, more 
especially as the poles are to be butt-treated. ; 

Sandpoint, Idaho. L. D. MCFARLAND. 
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Channel Iron Used to Support Heavy 
Transformers 


HEN it 

is neces- 
sary to support 
heavy trans- 
formers on pole 
structures, the 
Portland 
(Ore.) Rail- 
way, Light & 
Power Com- 
pany has 
found it expe- 
dient to use 





TRANSFORMERS WEIGHING 4 TON SUPPORTED Channel iron 
BY CHANNEL IRON ON POLE STRUCTURE instead of 
wooden tim- 


bers, this method not only being cheaper but offering a 
degree of permanence not obtainable when wood is used. 
The illustration shows two 330-kva. transformers with 
a total weight of 15,000 lb. supported by two pieces of 
10-in. channel iron bolted to poles set 12 ft. apart. Two 
j-in. through-bolts at each end secure the channel iron 
to the poles. S. F. NEw, 
General Line Foreman. 
Portland Railway, Light & Power Company, 
Portland, Ore. 


Protecting Cable Against Breakdown 
of Insulation 


. A HIGH-TENSION cable the electric stresses 
always are highest close to the conductor surface, and 
the temperature of the dielectric, likewise, usually is 
highest in the layer immediately surrounding the con- 
ductor. Deterioration, therefore, always starts at the 
conductor surface, gradually spreading outward until 





FIG, 1—THREE-PHASE CABLE, WITH INSULATED CORE AND 
OUTER STRANDS 


the insulation gets so weakened that a breakdown de- 
velops. Conversely, if the dielectric close to the con- 


ductor surface is sound, then there is little danger of a 
breakdown. 


This fact is utilized in the Pfannkuch sys- 
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tem of cable protection, which has been developed by the 
Allgemeine Elektricitats-Gesellschaft. 

In a cable arranged according to the Pfannkuch sys- 
tem the highly stressed layer of dielectric close to the 
conductor surface is kept under constant observation. 
For this purpose the top-layer strands in each con- 
ductor are provided with a thin cover of insulating 
material, and the core of the cable is also given an 
insulating covering of this kind. The core strands are 
connected as usual to the main cable terminal. The 
strands in the top layer of the conductor are divided 
into two groups, every other one being connected to 
one auxiliary terminal, while the remainder is taken to 
a third cable terminal. In transmitting the power the 
entire copper section of the cable is utilized to its full 
capacity, the current density being about the same in 
all strands; but of the two top-layer groups of strands, 
one is operated at 20 volts to 50 volts higher than 
the core, the other group of insulated strands being 
run at a correspondingly lower voltage. Thus there 
is 40 volts to 100 volts between adjacent strands in the 
outer layer. If deterioration sets in at the conductor 
surface a short-circuit therefore will develop between 
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FIG. 2—-CONNECTIONS OF THE CABLE PROTECTIVE SYSTEM 


two of these strands long before the fault has had time 
to pierce the entire insulating layer so completely that a 
breakdown occurs between strands, or in the sheath. As 
soon as a discharge sets in between two strands, how- 
ever, the cable is disconnected by means of relay-oper- 
ated breakers. The location of the bad spot then may 
be very easily determined by utilizing the two groups 
of strands in a testing bridge. A fault which is about 
to cause serious trouble thus may be discovered and 
repaired before anything serious happens and without 
the service disturbances which follow a real breakdown. 

The electrical details of the system are indicated in 
Fig. 2. The voltage difference between the two groups 
of top-layer strands is obtained by means of a small 
transformer, similar in appearance to a current trans- 
former but containing two additional windings, con- 
nected in opposite ways to the two auxiliary cable 
terminals. As soon as the differential action of the 
two extra windings is disturbed by a short circuit 
between strands a strong magnetic flux will be forced 
into the third leg of the transformer, and a secondary 
winding on this leg therefore may be used for supply- 
ing breaker-tripping relays, as indicated on the sight. 
Even under balanced operation, however, there will be 
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set up a certain amount of flux in the third leg, and 
if the load current exceeds a certain value the relays 
will operate the circuit breakers even though the cable 
may be sound. The device thus works as a combined 
fault and overload protective system. If it is desired 
to make the relays entirely independent of the load 
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FIG 3—AUXILIARY TRANSFORMER FOR ACTUATING RELAYS 


a compensating winding is put in series with the relay 
winding, as shown in the left-hand part of Fig. 2. 

The action of the transformer may be more clearly 
understood after a study of Fig. 3, where the actual 
appearance of the device is indicated schematically. 
This figure also shows one of the special triple-blade 
disconnecting switches used to cut off the transformer 
from the cable. 

The Pfannkuch protective system is described by the 
inventor in the A.E.G.-Nitteilungen and also by Klin- 
genberg in the Elektrotechnische Zeitschrift. 


Labor Costs of Restringing Lines Cut in 
Half by Power Reel 


HE cost of removing and replacing line conduc- 

tors has been cut to about one-half that of hand 
work by the use of a power-driven reel developed by 
the Puget Sound Power & Light Company. Owing to 
the high cost of labor during 1920, a study was made 
of labor-saving devices applicable to this work, with the 
result that the power-driven take-up reel was designed 
by A. C. Riggs, line-construction superintendent in the 
distribution department of the company. In using this 
outfit a standard wire reel is placed on a shaft geared to 
an engine-driven winch, the antire outfit being fitted on 
a standard truck. This winch is a regular part of the 
equipment furnished on White trucks used by the com- 
pany on pole and heavy line work and was supplied by 
the truck manufacturers at an advance of about $550 on 
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Item 


No. 
(See No 
Drawing) Wanted Material 
1 1 134-in. cold-rolled steel 
2 1 1 }-in. cold-rolled steel 
3 1 Steel plate 
5 2 Cast-iron hub 
6 2 j-in. x 4-in. flat iron 
7 2 j-in. x 4-in. flat iron 
8 o }-in. steel plate 
9 2 j-in. steel plate 
10 | 3-in. x 3-in. x 4-in. angle iron 
Vl 1 2}-in. x 2}-in. x 4-in. angle iron 
12 2 j-in. x 4-in. flat iron 
13 2 j-in. x 3-in. x 4-in. angle iron 
14 6 4-in. x 6-in. dressed spruce 
15 2 6-in. x 6-in. dressed spruce 
2 Cast-iron spur gears, I}-in. pitch, 43 teeth, 17}-in. pitch 
diameter, j-in. face, with standard straight keyway; hub 
4 in. from face to face when finished; bore for 1h in 
shaft; hub to be drilled and tapped for standard set screw 
2 Cast-iron sprocket wheel, 10-in. pitch diameter ,12 teeth; 


hub 4 in. from face to face when finished; one sprocket 
bored | #4 in. with standard straight keyway 

10-ft. steel-bushed roller chain 

| }{-in. standard set collars 

| }-in. standard cast-iron dolly boxes 

2-in. standard pipe, 2 ft. 74 in. long 

2-in. standard pipe, 2} in. Jong 


the regular price of the truck. Power for driving the 
take-up reel is supplied through a chain and sprocket 
drive from the engine-driven winch. The winch is 
driven by the truck engine through a separate gear 
shift operated by the driver. The take-up reel mechan- 
ism was developed specially for this work and cost $269 
complete with chain and sprockets. The reel is mounted 
on a frame of heavy timbers which is bolted to the truck 
floor as the accompanying illustrations show. The list 
of materials required and the drawing explain details of 
the construction. 

Some examples of work done with this outfit will serve 
to show how it has saved time and money. One case was 
the replacement of No. 2/0 seven-strand aluminum con- 
ductors by 336,400-cire.mil nineteen-strand all-alumi- 
num cable, in order to increase the carrying capacity of 
two parallel 55,000-volt pole lines for a distance of 25 
miles between Auburn and Seattle, Wash. With this 
equipment the new wire was pulled into place and the 
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THIS REEL HAS CONSIDERABLY REDUCED THE COST OF 
STRINGING LINE CONDUCTORS 


The reel and gearing together with their mounting are readily 
removable from the truck bed. 


old wire was at the same time reeled up in proper shape 
for shipment. A reel of new wire was set up at one 
point on the line, the end of the new wire was tied to 


the old wire, an empty reel was placed on the power- 
driven outfit some distance ahead, and the old wire was 
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DETAILS OF POWER-DRIVEN REEL FOR PULLING LINE WIRES 
(See accompanying list of materials) 


pulled out, drawing the new after it. When the empty 
reel was filled with old wire, it was removed from the 
drive shaft and replaced by the reel which had just been 
emptied of new wire and the outfit moved up ahead to 
the next pulling point. An average speed of about 190 ft. 
per minute was attained, pulling lengths of wire up to 
5,000 ft. at one time. The new wire was also pulled to 
its proper tension for tying in before cutting loose from 
the reel. 

Before the power-driven winch was put into operation 
about 15 miles of this wire was changed by the usual 
hand methods, pulling wire behind a truck where pos- 
sible to do so. The labor cost on this stretch averaged 
$0.026 per lineal foot of wire changed, but it was esti- 
mated that the average cost of the entire job by these 
methods, including work at more favorable locations, 
would probably not have exceeded $0.02 per lineal foot. 
With the power-driven apparatus one length of 18 miles 
of wire, along somewhat inaccessible right-of-way, was 
changed at a labor cost of $0.0125 per lineal foot. 
Another length of 15 miles of wire along the city streets 
was changed at a labor cost of $0.008 per foot. The re- 
maining 77 miles, along country roads and trails, was 
changed for $0.0069 per foot. These labor costs included 
wages and immediate supervision, truck operation and 
maintenance, and accounts for board and lodging which 
had to be paid on about 80 per cent of the work. 

On an 11-mile length of 55,000-volt branch line sup- 
plying a coal-mining district this reel was used to re- 
Place }-in. galvanized, stranded guy wire with No. 4 
bare copper wire. An unusual saving was effected as 
the work had to be done on Sunday at double-time rates 
to avoid service interruption. 





A portion of this replacement was done by ordinary 
methods, changing about 2.5 miles of line per day. The 
rest was. pulled through by the same crew, using the 
power-driven equipment at the rate of 6 miles of line 
per day, and the line was out of service about one and a 
half hours per mile. M. T. CRAWFORD, 

Superintendent of Distribution. 
Puget Sound Power & Light Company, 
Seattle, Wash. 


Economy in Outdoor Metering on 
11,000-Volt Lines 


T BECAME necessary to meter a number of 11,000-volt 

circuits at points remote from any substation build- 
ing a few years ago, when the California Railroad Com- 
mission allowed the San Joaquin Light & Power Corpora- 
tion to make reduced charges to consumers served direct 
from substation buses or from primary distribution 
lines. In order to make the cost low, it was determined 
to eliminate the construction of a shelter to house the 
instrument transformers. This necessitated the use of 
out-door type transformers. The current transformers 
adopted were a dry type. Originally these were made in 
a single ratio only, but later they were supplied with 
double ratios which greatly increased their service- 
ability. 

At the time the first equipments were installed it was 
impossible to obtain any out-door type 11,000-wolt 
potential transformers. However, a number of small 
distributing transformers were available and on test 
proved to have very good characteristics so that they 
were installed for this purpose. More recently outdoor- 
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SMALL DISTRIBUTION TRANSFORMERS ARE USED AS POTENTIAL 
TRANSFORMERS IN THIS OUTDOOR METERING SET 


type potential transformers of several makes have been 
used but they have proved to be more expensive than the 
small distributing transformers which were installed 
originally while at the same time the measurements 
have been no more accurate. 

Virtually all of the circuits to be metered have been 
three-wire, three-phase, so that two current and two 
potential transformers have been required. The poten- 
tial transformers are installed with fused disconnecting 
switches. 

The fuses are much heavier than would be re- 
quired for the protection of the transformer and are 











4 MINIMUM OF PARTS IS USED IN THIS OUTDOOR 
METERING INSTALLATION 





MATERIALS FOR OUTDOOR METERING STRUCTURE FOR 
THREE-WIRE, 10-KVA., 11,000-VOLT INSTALLATION 


INo. Item 
Req. No. Description 
10 1 Pin insulator, 10 kv. 
4 2 Strain insulator, Thomas, No. 1056. 
6 3 Cross-arms, 4-in. x 6-in. x 6 ft. 
3 4 Cross-arms, 4-in. x 6-in. x 8 ft. 
8 5 Braces, 28-in. galvanized. 
4 6 Lag screws, } in. x 34 in. 
2 7 Machine bolts, } in. x 14 in., four washers. 
2 8 Machine bolts, § in. x 16 in., four washers. 
3 9 Primary fuse clips. 
8 10 Machine bolts, 4 in. x 4} in., eight washers 
2 11 Space bolts, § in. x 16 in., eight washers 
, 12 Wood molding for conductor and ground. 
; 13 Conduit. 
l 14 Condulet, type T. 
3 15 Condulet, type E. 


intended only to clear the service in case of serious 
trouble. 

In the five years that this class of installation 
has been used only one case has been found where the 
potential fuse opened. The current ratings of the series 
transformers used varies from 10 amp. to 150 amp. 
Thus far no defects have developed except those caused 
by overloads which the consumer created by adding to 
his installation without giving the company notice be- 
fore making the change. 

Typical installations are shown in the cuts. One 
meters the power to a large agricultural development, 
and two meter boxes are used to house two separate 
watt-hour meters, one being a graphic watt-hour and 
demand meter, as shown in the “close-up” photograph. 
Details of construction are shown in the drawing. 

C. F. GILCHRIST, 
Superintendent Meter Department. 
San Joaquin Light & Power Corporation, 
Fresno, Cal. 


Chart to Show Low Cost of Good 
Industrial Lighting 


O SHOW how 100 

very little it will 090 
cost to increase the 080 
lighting of a plant 











: 0 010 
to a satisfactory ex- § i” 
tent the accompany- 3° 


ing chart has been 
prepared. The curve = 040 
shows the cost per &o30 
hour of energy to 3020 
furnish 1 foot- soil 
candle over an acre Y | 
of floor space. The "Ss a 5 6 4 8 8 8 Mt 
figures apply to reg- Rate per Kilowatt-Hour,Cents 
ular standard indus- 
trial equipment kept 
in good order. This 
table was prepared 
especially to demonstrate the low cost of increasing the 
lighting in hallways, stairways and exits from 0.25 foot- 
candle to 0.5 foot-candle, as is recommended in the I[n- 
dustrial Lighting Code of the Illuminating Engineering 
Society. 

As an example suppose that it is desired to raise the 
present intensity of 0.25 foot-candle to 0.50 foot-candle 
when the lighting rate is 8 cents per kw.-hr. The chart 
shows that for 1 foot-candle the cost would be about 66 
cents per hour. Therefore to raise the intensity 0.25 
foot-candle the cost will be about 16.5 cents per hour 
per acre of floor space. 





COST OF ENERGY FOR 1 FOOT-CANDLE 
OF INDUSTRIAL LIGHTING PER 
ACRE OF FLOOR SPACE 
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A Banker’s Analysis of Central Station 
Securities as an Investment 


A Classified Analysis from the Invest- 
ment Viewpoint in a Useful Form 
Nine Reasons for Favoring Them 


MOST interesting analysis of electric light and 
a securities has just been published by the 
Guaranty Trust Company of Kansas City as a recom- 
mendation to investors. The classification is in an 
especially convenient arrangement for general use by 
electric light and power companies which are engaged 
in selling junior securities to customers. The trust 
company’s analysis follows in part: 


At the close of 1920 electric light and power companies 
in the United States represented an investment of over 
five billion dollars. Less than one-fifth of 1 per cent of 
this vast sum was in default. This record, indicating an 
opportunity for safe investment in bonds, can hardly be 
equaled and justifies the confidence of discriminating 
investors. We have reached the conclusion that it is time 
to recommend the purchase of well-selected light and power 
company bonds after consideration of the following funda- 
mental factors which clearly point out their desirability: 


1. Light and power companies furnish community neces- 
sities. The value of an electric light and power company 
depends not alone upon the physical value of the plants, 
transmission lines and other property, but also upon the 
fact that they are an absolute necessity to the public. 
Courts have even held that insolvency must not terminate 
their service so necessary to public welfare. 

2. They have enjoyed remarkable stability of earnings 
for many years. Electric light and power companies are 
particularly fortunate in that the demand for their product 
is practically constant, both in good times and bad, and 
their earnings remain stable. During the recent period of 
unsettled business conditions light and power companies 
have actually shown an increase in operating revenue. It 
is the remarkable showing of these companies during such 
periods that has aroused so much interest in their securities 
as a means of safe investment. 

3. They are recognized in law and practice as publicly 
regulated monopolies. Public service commissions have 
been established in forty-two states and laws enacted giving 
such commissions the power to prevent the issuing of bonds 
which do not add to the actual physical value of the proper- 
ties effected. This protection to the companies and the 
Investors (in their securities) is also a protection to the 
public, because it insures against duplication of utility 
properties and the consequent economic loss of unnecessary 
competition, which otherwise would eventually have to be 
absorbed by the public. 

4. During periods of changing prices for basic commodi- 
tees they are free from inventory adjustment problems. 
Fuel being the principal basic commodity entering into the 
production of electric light and power, freedom from prob- 
lems of inventory adjustment is insured during periods of 
changing prices as the deiivery of fuel is made in propor- 
tion to the daily demands of these companies. The product 
which they sell, namely, kilowatt-hours of electricity, is 
hot manufactured until there is a demand for it, and it 
8 sold at the same moment that it is produced. It can 


therefore be seen that there is no chance for overprodut- 
tion or accumulated production without a market. No 
dustry enjoys this distinct advantage. 
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5. They enjoy greater immunity from labor troubles than 
almost any other large enterprise. Freedom from adverse 
labor conditions is an outstanding characteristic of electric 
light and power companies. A comparatively small amount 
of labor is necessary for operation of plants in comparison 
with the vast volume of business done. After a plant is 
once constructed and in operation, its service can be main- 
tained and extended by only a comparatively few men 
trained in this kind of work. 

6. Their business is very nearly on a cash basis. In sup- 
plying electric light and power there is no necessity for 
extending credits. The consumption of each customer is 
metered and bill rendered at the end of each succeeding 
month. The loss in revenue through failure to receive 
payment for service rendered is a very small fraction of 
1 per cent. 

7. They hold a record almost equal to national banks for 
minimum risk of failure. Even though these companies are 
just emerging from the most trying period in their history, 
out of a total of five billions of dollars invested in the 
industry at the close of 1920 there was less than one-fifth 
of 1 per cent in bonds of electric light and power companies 
that were in default. This remarkable showing places light 
and power companies next to national banks as regards the 
possibilities of receivership. 

8. For prompt payment of principal and interest and for 
marketability, their bonds are unsurpassed. The unusually 
fine record that electric light and power companies have 
for payment of both principal and interest is responsible 
for the wide distribution of their securities among an un- 
usually large number of conservative investors. Customers 
of these utilities have become investors in the securities of 
their local companies in increasing numbers. 

9. Through new development in the science of electricity, 
greater economies of operation are secured and new uses 
for electricity are found, increasing opportunity for added 
revenues. The electric light and power industry has de- 
veloped in less than forty years. In the early days electric 
power for industrial purposes was unknown and all service 
confined to lighting. Today we are witnessing constant 
development of new uses, particularly in the way of indus- 
trial uses and in the perfection of new appliances for the 
household. Through these new uses that are being de- 
veloped, new sources of revenue result to the light and 
power companies. This fact, together with the statement 
that there are still fourteen million unwired homes in the 
United States, indicates the wonderful opportunity for 
future growth and increased earning power of these 
companies. 


New England Company’s Rural Lines 
Are Made Self-Supporting 


HE METHODS employed by a New England com- 
oany in making rural line extensions is particularly 
interesting as most of the information available on this 
subject has come from companies in the agricultural 
sections of the Central and Middle West. H. M. Par- 
sons, manager of the Central Massachusetts Electric 
Company, of Palmer, Mass., in a recent letter empha- 
sizes the necessity of impressing upon prospective cus- 
tomers that rural lines can be built only upon a strictly 
business basis. Mr. Parsons says: 
“This company is supplying, to a very large extent, 
a rural territory. We have already covered the main 
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centers and our problem now is to find a method which 
will satisfactorily meet the demands of those living in 
the outlying sections. Many applications for these so- 
called country line extensions are being made to us each 
week. 

“It is our policy to give these extensions careful con- 
sideration and try to work out a proposition which will 
be fair to the consumer and to the company. In order 
to do this, it is necessary that each proposition be con- 
sidered on its own merits as to distance over which the 
extension must be constructed, business available and 
the probable future growth in that immediate section. 

“Our method after securing an estimate of the ‘cost 
of construction and a survey of the probable business, is 
to get those interested in the proposition together at 
some point in the community, and frankly discuss with 
them, the situation prevailing in regard to the extension 
as it affects the company. That is, cost of the extension, 
the earnings which it is necessary for the company to 
have to support this extension, and, in short, put the 
proposition before them as clearly and concisely as pos- 
sible. 

“We then analyze the carrying charges and estab- 
lish definite percentages, justifying each percentage as 
we discuss the item. The total of these percentages rep- 
resents the net income which we must have available at 
the end of the year from the extension. The prospective 
consumers, agreeing with us as we discuss point by 
point, are brought finally to the conclusion that in order 
for us to make this extension, they must provide some 
means to carry it and this is then worked out on the 
basis of the net returns in the form of a definite guar- 
antee which the community jointly and severally agrees 
to assume. 

“The plan has worked with considerable success in 
this territory and several others directly under the 
writer’s observation. Our rural lines are the ordinary 
type of construction and every effort is made to reduce 
expenses in connection therewith, to the minimum. We 
request the takers on extensions of this sort to pay this 
guarantee charge until such time as the actual sales of 
light and power from the extension equal or exceed the 
predetermined gross amount, for two consecutive years. 
The gross amount being fixed at a point that will, we 
believe, net us sufficient money to carry the investment. 
If the extension is on private property, we generally 
work out an arrangement with the customer whereby he 
pays for the construction of the line, maintains it and 
purchases his energy at regular, established rates for 
service.” 


Courteous Credit Methods Bring 
Investment in Stock 


S THE direct result of a letter from the credit de- 

partment, one of the salesmen of the Northern 
States Power Company of Minneapolis recently re- 
ceived an order for a block of the company’s preferred 
stock The letter, which accompanied a check drawn 
to reimburse the customer for a deposit made with the 
company when his meter was installed, read as 
follows: 

“We feel that it is not necessary for us to hold your 
check in the amount of $5 which was deposited with 
us some five or six years ago for our protection, as 
you have always paid your bills very promptly and 
from our point of view your credit is unquestionable. 



































We are consequently forwarding your check together 
with interest accrual.” 

The salesman happened to call on this customer and 
found him so much pleased with the manner in which 
the company did business and the fact that his de- 
posit, which he had entirely forgotten, had been re- 
turned, that he was eager to make an investment in 
the organization. 

Here is an excellent example of the good will and 
support that a public utility can easily earn through 
such acts of consideration and thoughtful courtesy to 
its customers. 


What Other Companies Are Doing 


East Hampton, Conn.—At a recent fair which was 
visited by people from many of the neighboring towns 
the Central Connecticut Power & Light Company used 
as its display and demonstration headquarters a new 
motor truck loaded with an electric range, a washing 
machine, a vacuum cleaner, small motors and portable 
lamps. The truck, gayly decorated and labeled, attracted 
so much interest that the new-business representative 
now drives it to the more remote communities for house- 
to-house demonstrations. A long cord is extended to 
the house and a demonstration of any appliance is 
made on the spot. The company has found it a profit- 
able way to reach customers who live too far away for 
frequent visits to the store and could not otherwise be 
interested in electrical appliances. 

Augusta, Me.—Thirty-six superintendents and de- 
partment heads of the Central Maine Power Com- 
pany assembled recently at Augusta, the company 
headquarters city, to discuss commercial problems and 
company affairs, including financing, appliance sales 
policies and the development of this active utility. 
A feature of a banquet held on this occasion was a 
menu card on which was charted the combined system 
load curves for two representative dates in October, 
1920 and 1921, showing a gain in peak load on the 
1921 date of about 40 per cent. W.S. Wyman, treas- 
urer and general manager of the company, called at- 
tention to the fact that notwithstanding the handi- 
cap of the worst drought in seventeen years, the com- 
pany had been able to meet all demands from cus- 
tomers for power service. 

Auburn, Cal.—Advantage of the fact that people in 
this town must call at the post office for their mail was 
taken recently by the local manager of the Pacific Gas 
& Electric Company to effect a security sale to a cus- 
tomer. This customer, in talking to the local manager, 
was not entirely convinced of the desirability of in- 
vesting in the company’s securities. As the regular 
dividend date was close at hand, the manager requested 
the prospective investor to return on the date of the 
dividend. He did this and in company with the man- 
ager visited the post office. There he was surprised to 
see the great number of colored envelopes containing 
dividend checks, one appearing in nearly every box 10 
the post office. The argument was conclusive. If sucha 
large number of his fellow townsmen thought well of 
the security, he felt justified in relying on their judg- 
ment and at once signed an order for a block of stock. 
Every community may not have the same opportunity of 
salesmanship as existed here, yet the idea is the same. 
The weight of public opinion is strong and its proper 
presentation should do much to further the sale of such 
securities. 
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Generators, Motors and Transformers 
Motors for Textile Finishing Plants——WARREN B. 
LEWIS.—The adaptation of the electric motor to 
machines for finishing cotton and cotton-and-silk piece 
goods. A discussion of the amount of steam necessary 
for boiling and drying operations is given.—Electric 
Journal, November, 1921. 


Generation, Transmission and Distribution 

Hydraulic Reaction Turbines—D. J. MCCORMACK.— 
Outline of the advances in hydraulic turbines made in 
recent years. This contains a discussion on vertical 
turbines, horizontal turbines and turbine characteris- 
tics, giving examples of efficiencies by means of curves. 
A chart for calculating specific speed is also shown.— 
Electric Journal, December, 1921. 

Outdoor Substations.—L. DRIN.— A comparative 
study of American and European outdoor transformer 
substations for large and small capacities and high and 
medium voltages. Among the greatest advantages are 
mentioned small investment, excellent transparency, 
simple installation, smaller fire risk and quick inspec- 
tion. The author urges the widest use of this type of 
substation for the new French power transmission 
lines.—Revue Générale de l’Electricité, Nov. 19, 1921. 

Study on the Power Factor of Electric Systems.— 
The November issue of the Siemens Zeitschrift, contain- 
ing eighty-four pages with ninety illustrations, is devoted 
solely to matters pertaining to the power factor of alter- 
nating-current systems. The eight individual papers of 
this issue contain a large amount of valuable informa- 
tion which in itself is not new but is collected and 
arranged in a handy and compact form, so that this 
issue represents a complete reference book on the entire 
subject. It must suffice to mention the titles of the 
papers: (1) Origin and action of the wattless currents 
in alternating-current plants; (2) measurments of the 
wattless current and the power factor: (3) electric 
meters, taking care of the wattless component; (4) 
means to improve the power factor of power houses; 
(5) improving the power factor on the lines of the 
Siemens works; (6) parallel operation of power plants; 
(7) an interesting example of power-factor improve- 
ment on a large distributing system; (8) bibliography 
on the subject. The designer of electric machines will 
find interesting material in the first paper. The instru- 
ment builder will appreciate the second and third. The 
power-house engineer will get many a good suggestion 
from the remaining articles. To appreciate the work 
to the fullest extent the reader should be familiar with 
vector diagrams.—Siemens Zeitschrift, November, 1921. 

Trunk Lines at 120,000 Volts in France.—PAUL 
MEYEr.—A French national law passed in August, 1920, 
authorized the ultilization and the full equipment of the 
vast water powers and coal resources near the north- 
eastern boundary of France, in the regions of the 
Ardennes, Briey and the Vosges, a stretch of some 250 
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km., along which a 120,000-volt power distribution line, 
connecting five power stations, is now nearing comple- 
tion. Further lines are planned as far north as Lille, 
from there south to Paris, and in the east to the Rhine. 
The present paper is a very detailed and elaborately 
illustrated report on the 120,000-volt double three-phase 
trunk line. The salient features of this high-voltage 
line may be summed up as follows: Steel towers—23 m. 
above ground, 134 m. from ground to lowest wire; upper 
part of towers zinc-coated by Schoop process, remainder 
painted; normal span between towers 225 m. Conduc- 
tors—aluminum cable with steel core; over-all diameter, 
178 mm.; weight per meter, 0.726 kg.; conductivity, 48.8 
per cent of copper; joints are made by means of a 
mechanical clamp similar to the American Dossert ter- 
minal but joining the steel and the aluminum separately 
and independently; a galvanized steel cable of 10 mm. 
diameter, running above the lines, connects and grounds 
all towers and acts as static protector. Insulators— 
chains of seven Hewlett disks with arcing horns on top 
and bottom; weight of complete chain, 35 kg.; length 
of chain, 1.35 m.; dry flashover, more than 300 kv. 
Telephonic communication along this power-distribution 
line is possible by radio.—Revue Générale de l’Elec- 
tricité. Nov. 19, 1921. 


Circle Diagrams for Transmission Systems.—R. D. 
EVANS and H. K. SELSs.—The development of a graphical 
method for the solution of transmission problems in 
many and varied forms. A number of diagrams are 
given showing the methods of determining synchronous- 
condenser capacity, variation in receiver voltage, effects 
of voltage compensation, load condition obtained at 
supply end with various voltage conditions at both ends, 
and complete diagrams showing the loss and efficiency 
circles for a constant receiver voltage. — Electric 
Journal, December, 1921. 


Traction 


Changing Railway Substations from 25 to 60 Cycles. 
—G. C. HECKER.—A description of the changes neces- 
sary in the converters, transformers, current and poten- 
tial transformers, instruments and relays, switch- 
boards, etc.—Electric Journal, December, 1921. 


Lamps and Lighting 

Advances in Lighting Practice in 1921.—Marked 
advances in the application of lighting equipment to 
commercial purposes, coupled with a wider recognition 
of the importance of individual treatment of illumina- 
tion problems, were emphasized in this report as the 
chief signs of progress. In seventy-three closely printed 
pages the year’s developments are chronicled succinctly 
and with breadth of vision. General progress, followed 
by developments in street lighting, exterior and interior 
illumination, fixtures, physics and other aspects of the 
subject of modern lighting, are treated with skill and 
discrimination.—Report (1921) of progress committee 
of Illuminating Engineering Society. 
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Daylight Lamps.—FISCHER.—Assuming diffused day- 
light as standard, the author describes the many methods 
known, tried and used, to make artificial electric illumi- 
nants as nearly identical with this standard as possible. 








COLOR RELATIONS OF VARIOUS LAMPS COMPARED TO DAYLIGHT 


Letter Lamp and Watts per Cp. 
A—Gem, 3.5 

B—Gem, 2.0 

C—Metal-filament, 1.2 
D—Metal-filament, 1.0 


Letter Lamp and Watts per Cp. 
M—Edison ‘‘Mazda”’ 

N—Nela “Trutint Sun” 
O—‘Reinlicht” are 

P—Direct sunlight 


E—Metal-filament, 0.8 Q—Emeralite with daylight 

F—tType C, 0.6 attachment 

G—Type C, 0.5 R—L. D. B. K. Ges. 

H—tType C, 0.4 S—Nival 

I—Verico T—“Trutint North” 

J—Pure carbon are with opal U—‘Tageslicht’” Company 
shade V—L. D. B. K. Ges. 

K—Pure carbon are without W—Moore light 


shade 
lL.—Inclosed are 


X—Blue sky 
Y—“Daylight” arc 


The additive and the subtractive methods are enumer- 
ated and criticised. Of special interest is a target dia- 
gram of well-known lamps, arranged in relation to the 
standard.—Elektrotechnische Zeitschrift, Nov. 3, 1921. 


Installations, Systems and Appliances 

New Type of Suspension Insulator.—It is claimed in 
this article that the electrical and mechanical shortcom- 
ings of other insulators have been overcome by a cap 
insulator of the “‘sphere-head” type newly developed by 
H. Schomburg & Sons. Nearly all troubles with the 
customary cap-type insulator are caused by the rigid 
cementing of the metal pin into the porcelain cap. The 






NO CEMENT IS USED 





Elastic INSIDE HEAD OF 


compouhd 


INSULATOR 


metal, the cement and the porcelain have different ex- 
pansion coefficients, resulting sooner or later in cracks, 
followed by shattering. The new cap has a hollow, 
spherical head, within which is a movable porcelain 
block, also of spherical shape. This block is inserted 
while the porcelain is still soft, and by a special process 
this block is prevented from baking to the main cap 
during firing of the porcelain. A suitably formed metal 
nut is now placed against the underside of this block 
(see A in the diagram), and by turning the two 180 deg. 
the nut is lodged inside the hollow head of the cap as at 
C. A metal rod may now be screwed into the nut to 
act as a connecting link to the next chain element. The 
finished cap may be filled with an elastic compound. The 
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article says that the new insulator has an electric capac- 
ity much higher than known types, cutting down con- 
siderably uneven voltage distribution on the links of the 
chain. Hewlett, cap and “sphere-head” insulators com- 
pare in capacity as 1:2.1:4.—Elektrctechnische Zeit- 
schrift, Nov. 17, 1921. 

Motor Equipment for Main Drive of Rolling Mills.— 
A long list including most of the English mills which 
are electrically driven, containing a description of the 
kind of mills, the motor horsepower and speed, the kind 
of electrical energy used and the type of drive. The 
names of the manufacturers who installed the equip- 
ment described are also shown.—London Electrician, 
Nov. 18, 1921. 


Telegraphy, Telephony and Signals 


Loss Measurements at High Frequencies.—F. TRAUT- 
WEIN.—A differential-zero method is described to meas- 
ure losses at high frequencies, using a differential trans- 
former, two air condensers and an equalizing rheostat. 
On the bridge point is connected an exciting coil, and 
the oscillations of this circuit are generated by an elec- 
tron tube. The maximum of differential current is 
obtained when the circuit is in resonance with the excit- 
ing frequency. An instrument to read the product of 
two alternating currents is used as zero indicator. All 
tests were made with commercial air condensers, which 
did not permit of high accuracy, but it is intended to 
repeat the investigation with standard precision air 
condensers. — Jarhbuch der Drahtlosen Telearafie, 
October, 1921. 

Relation Between the Propagation of Electromagnetic 
Waves and Conditions of the Atmosphere.—S. WIEDEN- 
HOFF.—A number of papers have been published 
recently on this subject, but all authors agree that suff- 
cient observation material to clear these complex rela- 
tions has not been gathered. The federal telegraph 
section of Berlin has therefore authorized the experi- 
mental radio station at Strelitz to conduct systematic 
observations of this kind and to keep an accurate record 
of them. These results, covering the past year, are 
tabulated and discussed in this paper. The data are 
given under two headings, viz., atmospheric disturb- 
ances and variations of the receiving intensity — 
Jahrbuch der Drahtlosen Telegrafie, October, 1921. 

Dry-Cell Radio Vacuum Tube.—HArry M. RYDER.— 
A description of a new vacuum tube which makes the 
use of a storage battery unnecessary. The filament 
requires only 1.1 volt and uses 0.2 amp. continuously, 
which means a power consumption of less than 0.25 watt 
as compared with 3 watts to 5 watts in the ordinary 
tube filament. For this reason it is possible to operate 
the filament from a single dry cell.—Electrie Journal, 
December, 1921. 


Miscellaneous 


Electricity for the Contractor—G. GARBOTZ.—This 
long article describes and illustrates the modern uses of 
electric power in the building trades and emphasizes the 
many advantages and the far more economic perfor- 
mance of the electric motor as compared with the coal- 
fired locomobile. Various kinds of apparatus suitable 


for electrre drive are treated in detail, including cement 
mixers, power shovels, dredges, reciprocating and cen- 
trifugal pumps, air compressors, pile drivers and haul- 
age locomotives.—Elektrotechnische Zeitschrift, Nov. 10 
and 17, 1921. 
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Alabama Power Company Starts Work on 
Mitchell Dam 


HE construction of the Mitchell Dam of the Ala- 

bama Power Company on the Coosa River, 50 miles 
southeast of Birmingham, was formally begun, in con- 
nection with dedication exercises, on Monday, .Dec. 19. 
This dam, named in honor of James Mitchell, the first 
president of the company, will be one of the largest in 
Alabama. The hydro-electric development when com- 
plete will have an ultimate capacity of 100,000 hp., 
while the dam itself is to be 1,115 ft. long and 70 ft. 
high. The initial equipment will consist of four 24,000- 
hp. Allis turbines connected to Westinghouse alternators. 


Big Ontario Development at Queenston 
Ready for Operation 


EFORE the year ends the first unit of the mam- 

moth hydro-electric development erected by the 
Hydro-Electric Power Commission of Ontario at Queens- 
ton, on the Niagara Gorge, will begin to generate 
electricity. The date set for the opening was Wednes- 
day. The 123-mile canal which will carry the waters 
of the Niagara from the head of the upper rapids at 
Chippewa to the power house below the lower rapids 
was completed this week. Except for the intake, over 
the design of which there is some question, the hy- 
draulic work for the ultimate capacity of the power 
house is now finished. 

The project, the largest in the Dominion of Canada, 
was begun in May, 1917. At that time the intention 
was to develop 200,000 hp.; but before the work was 
well under way the plans were enlarged so that instead 
of using 6,500 cu.ft. of water per second, 18,000 cu.ft. 
of water per second was provided for. This will make 
available at the waterwheel shafts approximately 
500,000 hp. 

Built at a time when Canada was at war, the cost 
of the Chippawa system naturally was high. The 
original estimate called for $10,000,000; but the project 
when finally completed will represent an outlay of more 
than $80,000,000, added to which will be many more 
millions for transformer houses and equipment, trans- 
mission lines and substations. In fact, if the treaty 
governing the use of water at Niagara is not revised, 
one of the other power houses at Niagara owned by 
the Hydro-Electric Power Commission of Ontario will 
have to shut down in order that sufficient water will be 
available at Queenston. This will increase the cost of 
the Queenston development still more and make cheap 
power at Niagara Falls, Canada, an empty dream. 

The engineering unit of the Chippawa-Queenston 
devel; pment is of the same high order which character- 
izes the other hydro-electric developments on the 
Niagara frontier. The 60,000-hp. turbines in the power 
house will operate under a head of more than 300 ft., 
Which is 100 ft. more than is available at the other 
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power houses at Niagara. The Queenston station will 
use the total fall available on the Niagara River, whereas 
the other stations utilize only the drop at the falls 
themselves. Thus, while the older stations obtain 17 
hp. for every cubic foot of water per second used, the 
Queenston station will obtain 25 hp. 


West Virginia Registration Law Soon to 
Take Effect 


FTER Jan. 27 next it will be unlawful to practice 

in West Virginia as a “registered professional 
engineer” unless the engineer so practicing is regis- 
tered under the act passed by the last Legislature. 
The State Board of Registration for Engineers at 
Charleston is now ready to receive applications, which 
will fall under three classes: Form A, for engineers 
applying for registration without examination; form B, 
for engineers applying for registration where exam- 
ination may be required, and- form C, for all applicants 
who are registered in other states. 


Indiana Electric Corporation Seeks to 
Build Large Wabash Plant 


HOULD the Indiana Electric Corporation receive 

permission from the Public Service Commission to 
issue approximately $18,500,000 in securities for the 
purchase of seven public utility plants in Indiana, in- 
cluding that of the Indiana Railways & Light Company 
at Kokomo, it will proceed at once to construct a large 
power station in the coal fields on the Wabash River. 
The construction of this plant is, the corporation says, 
an integral and essential part of the general plan to 
purchase and consolidate its constituent properties. It 
maintains that a new plant must be constructed in the 
near future to supply the needs of these properties. 

The corporation’s brief, filed with the commission. 
contends that the physical property of the seven con- 
cerns is worth $18,726,773 and that material and 
supplies and working cash capital amount to $650,000, 
making a total valuation of $19,376,773. The earnings 
for the year ended Oct. 31, 1921, were $1,472,722, accord- 
ing to the brief, while the fixed charges of the new 
corporation would amount to $943,550 annually, leaving 
$529,172 for depreciation and common-stock dividends. 

The corporation says further that the cost of coal 
at its projected plant in the coal fields would be reduced 
from the present cost at Indianapolis of $4.13 per ton 
to $2.07 per ton, and that the central plant would pro- 
duce a kilowatt-hour of electrical energy with 2.25 Ib. 
of coal, as compared with the present average consump- 
tion of the constituent companies of 4 lb. of coal per 
kilowatt-hour. In other words, the cost of coal would 
be cut one-half. These two economies alone, the brief 
maintains, would result in net savings of approximately 
$700,000 a year and result in rate reductions to the 
consumers in the various cities as well as improved and 
more reliable service. 
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Fraternal Spirit in Dealing with Utilities 
_Urged by Grange Master 


DDRESSING the annual meeting of the Main 

State Grange recently, William J. Thompson, the 
head of that body, said that if the patrons of husbandry 
want public utilities for their neighbors and servants 
they must meet them in the fair, fraternal spirit that 
the order inculcates in all relations. “Farmers,” he 
declared, “above all other people, are in need of public 
utility service—nearer railroad facilities, electric road 
accommodation, more and better telephone service, and 
above all electric lights and power—and yet not a single 
company has been formed in this state in the past three 
or four years to do this work. Outside of a few large 
cities no telephone development is being made, while 
many farmers are still without any kind of service. 
Most small villages and farms are without electric lights, 
and while it is not profitable to extend the lines far into 
the country, there are many sections that might be 
developed if there existed the old-time enthusiasm for 
such work. This depression in public utility work hits 
the farmer first and hardest, for it is he that must go 
without. 

“The causes,” the speaker continued, “no doubt are 
many, but there is one common cause that we can help 
to remedy. For the past twenty years the widespread 
wholesale muckraking criticism of all public utilities has 
bred a feeling of distrust on the part of the public. If 
we do not want these utilities, we could not do more 
to get rid of them than we are doing now. -If we do 
want them as our neighbors and servants, we must learn 
to meet them in the same fair fraternal spirit that our 
order teaches we shall extend to all our neighbors.” 


Utah Supreme Court Upholds Commis- 
sion in Power Rate Decision 


HE Supreme Court of Utah has just handed down 

a decision sustaining the order of the Public Utili- 
ties Commission of Utah involving increased rates for 
power supplied by the Utah Power & Light Company to 
its customers in that state. The decision of the 
Supreme Court is on the appeal of the Utah Copper 
Company from the commission’s award, by review pro- 
ceedings in the Supreme Court. It was the contention 
of the copper company that the new rates were con- 
fiscatory, and it also questioned the jurisdiction of the 
commission and the legality of its proceedings in 
general, both in the “special contract case” and in the 
granting of the rate increase. 

In September, 1919, the commission ordered the 
holders of special contracts with the Utah Power & 
Light Company to show why these contracts should not 
be considered as preferential and discriminatory as 
against other power users. About three months later 
the power company applied for a general increase in its 
power schedules in the State of Utah. 

The two cases were heard together, and the first was 
decided in October, 1920, by which decision the com- 
mission ordered the holders of special contracts to be 
placed on standard schedules, on the same basis as other 
power customers. 

This decision was appealed to the Supreme Court, 
and last February it was affirmed, the Supreme Court 
upholding the right of the commission to alter the con- 
tracts in question as to rates. The State Supreme 





ELECTRICAL WORLD 








VoL. 78, No. 27 


Court’s findings in this case are now pending. before 
the United States Supreme Court. 

In March, 1921, the commission decided the applica- 
tion of the power company for a general increase of its 
power rates by allowing an increase, which, however, 
was not so great as that requested by the company. 


Four Main Problems in Applying 
Electricity in Steel Mills 


HE application of electric power to the iron and 
steel industry was the subject discussed by the 
Western Society of Engineers, Chicago, on Dec. 16. 
Owing to the unavoidable absence of W. S. Hall, presi- 
dent of the Association of Iron and Steel Electrical 
Engineers, who was scheduled to speak on this subject, 
his paper was read by one of his associates from the 
Illinois Steel Company, C. J. Smith. This paper con- 
sidered the following four problems of applying electric- 
ity to the steel mills: (1) The fuels used for the 
generation of electric power; (2) differences in fre- 
quency; (3) the transmission of this power; (4) 
synchronizing power demand with waste-fuel supply. 
In considering the fuels used for generation of power, 
Mr. Hall said that coke-oven gas and blast-furnace gas 
offer the greatest quantity of fuel, but that there soon 
arrives a limit to the waste fuel available. Therefore 
waste-heat boilers may be installed which use the heat 
from open-hearth furnaces. However, since all these 
sources of heat and fuel may not only be intermittent 
but have no storage possibility, a high-pressure steam 
system using coal-fired boilers is often installed in order 
to provide continuity of service. This study of supply- 
ing varying quantities of fuel to varying load demands 
has been the biggest single question in the steel industry. 
Nearly all the old-time plants are equipped with 25- 
cycle apparatus, while the majority of present installa- 
tions are at 60 cycles. This presents a problem of 
considerable importance, but it is recommended that new 
installations, generally speaking should be 60 cycles 
because that frequency is becoming the standard. 

The transmission problems in a new large plant 
should be solved by the use of underground cable, said 
Mr. Hall. While the cheaper first cost makes the over- 
head system desirable, each installation must be worked 
out separately and with future expansion in mind. 
Voltages can be varied according to the peculiar con- 
ditions existing at the mills, but for usual large-motor 
drive voltages are around 2,200. 

The next question considered was the demand and 
use of power. Since motor drives are replacing many 
of the engine-driven rolling mills, any delays occa- 
sioned by insufficiency of power are very costly. The 
care and maintenance of these motors should be watched 
continuously, because of the large quantity of carbon 
dust in the air, which is not only very destructive but 
is a good conductor. Moreover, electric furnaces which 
are large users of energy must have a continuous flow 
of current or the charge will freeze. 

Discussion followed in which Gordon Fox stated that 
the diversity factor on a group of blast furnaces allows 
a fairly total uniform flow of gas to the engines. He 
said that a 600-ton blast furnace could produce on the 
average enough gas to generate 3,500 kw., and that the 
usual voltages for direct-current cranes runs about 
220-250, while alternating-current wound-rotor motors 
operate on 220. 
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Congressmen Want More Speed on Ford’s 
Muscle Shoals Scheme 


T IS understood that certain members of the military 

affairs committee of the House of Representatives are 
evincing increasing restlessness as a result of the de- 
lays in submitting the Ford proposition to Congress. 
They point out that six months have passed since Mr. 
Ford made his offer and that, despite the fact that no 
other offer which is regarded seriously has been sub- 
mitted, the matter still hangs fire. Representative 
Kahn, the chairman of the committee, is understood to 
have requested members to be patient a little longer as 
he has assurances from the Secretary of War that that 
matter soon is to be laid before the committee. Those 
who think favorably of the Ford proposition are asking 
why’so much time is given to offers that are obviously 
not entitled to serious consideration. 


Another Ruling by New York Appellate 
Court on Service Charge 


fies difference of opinion which the higher courts 
of New York State are showing in the matter of 
the legality of a service charge for gas, which has in 
some instances been construed as a rental charge for 
the meter—a thing distinctly prohibited by the law— 
was accentuated this week when the Appellate Division 
of the Supreme Court for the Second District, sitting at 
Brooklyn, sustained the finding of the Supreme Court in 
Nassau County, in an action brought by the Town of 
North Hempstead against the Public Service Corpora- 
tion of Long Island, that a service charge is not a 
rental charge and that the Public Service Commission 
was within its powers in authorizing the former. 

Up the state the Appellate Division for the Third 
District has by a majority finding of three to two held 
the service charge permitted the Rochester Gas & Elec- 
tric Corporation by the commission to be illegal, and 
the Rochester company is carrying the case to the 
highest court of the state, the Court of Appeals, for a 
definitive opinion. These cases, which have been noted in 
the “Recent Court Decisions” of the ELECTRICAL WoRLD 
for Nov. 4 and Dec. 24, have, of course, an interest for 
electric light and power companies as well as for gas 
utilities. 


Federal Light & Traction to Increase Its 
Capital Stock 


HAREHOLDERS of the Federal Light & Traction 

Company, New York City, whican controls electric 
utilities in seven or eight Western states, are to meet 
on Jan. 11 to consider a proposed readjustment of the 
company’s finances. The plan is to increase the capital 
stock from $11,000,000 to $21,000,000, the new issue to 
be in the form of cumulative first preferred 8 per cent 
stock having priority over present preferred and re- 
deemable stock at any time, at $110 a share. It is also 
proposed to amend the certificate of incorporation to 
permit the issuance of 55,000 shares of no-par-value 
common stock, to be exchanged share for share for the 
present common stock. 

A modification of the terms of the company’s thirty- 
year first-lien 5 per cent bonds to permit from 5 per 
cent to not exceeding 7} per cent interest on all or any 
part of them, subject to certain provisions and the dis- 





cretion of the directors, is also contemplated, as is the 
execution of a general and refunding mortgage to se- 
cure bonds, notes or debentures which may be issued 
from time to time in series bearing interest not exceed- 
ing 8 per cent. 





Industrial Heating Courses Begin Jan. 4 


NTENSIVE courses in industrial electric heating 

under the auspices of the industrial electric heating 
and electric furnace division of the National Electric 
Light Association’s Power Sales Bureau of the Com- 
mercial Section are scheduled to begin Jan. 4 at Mans- 
field, Ohio. For several years the central-station indus- 
try has felt the need of a more comprehensive knowledge 
of the development and use of industrial heating equip- 
ment and the methods used in the successful promotion 
of the sale of electricity in competition with other heat- 
ing agencies in this attractive field. Last spring a 
three days’ convention devoted to this work was held at 
Boston, under the auspices of the New England Division 
of the association, and as long ago as 1920 the sugges- 
tion was made that factory courses for power engineers 
of central stations would be most valuable. The Power 
Sales Bureau of the association has been developing this 
idea for some time in co-operation with leading manu- 
facturers, and the success of the courses planned de- 
pends only upon the extent to which executives of cen- 
tral-station companies turn the facilities offered to 
account. 

The courses are to be conducted by the foremost ex- 
perts in industrial electric heating in the United States, 
and the assistance of engineers on the staffs of these 
experts will also be utilized. The so-called “laboratory 
method” will be applied, the courses being composed of 
lectures in conjunction with laboratory and shop work, 
followed by quizes. The first course will be opened at 
the Mansfield shops of the Westinghouse Electric & 
Manufacturing Company, and will extend from Jan. 4 to 
21, 1922, the latter part of the course being completed 
at Pittsburgh, Pa., and Newark, N. J. Courses at the 
General Electric Company’s factories at Schenectady, 
N. Y., and Pittsfield, Mass., are scheduled to run respec- 
tively from Feb. 6 to Feb. 25 and March 6 to 25. Each 
class is limited to ten men, and the only cost to central- 
station men for the course is their time, the outlay for 
their companies being for traveling expenses, board and 
rooms in addition. Arrangements have been made in 
connection with the first course whereby board and room 
can be obtained for the entire course for approximately 
$100. Those who take the first course are to report to 
Wirt Scott at 9 a.m. Jan. 4 at the office building of the 
Westinghouse factory at Mansfield, Ohio, and hotel 
reservations may be secured through M. K. Armstrong 
of the Mansfield factory. 

The first course will be conducted by Messrs. Scott, 
Woodson, Tholin, Forshee, Thornton, Armstrong, Ha- 
yensworth, Ott, Lynch, Mills, Smalley, Hayden and 
Craig of the Westinghouse company, and the outline of 
instruction is as follows: 

OUTLINE OF SESSIONS AND SUBJECTS 

The combined schedule of lectures, shop practice and 
classes will cover not only the following subjects but many 
other types of equipment too numerous to mention here, 
but which, however, are thoroughly needed in the industries. 

Lectures.—History of industrial heating, study of funda- 
mental principles, methods of calculation, review of appa- 
ratus now available, methods of application, review of im- 
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portant and interesting applications, commercial and engi- 
neering problems involved in connection with industrial 
heating work, building and factory heating. 

High-Temperature Electric Furnaces (for 1,200 to 2,000 
deg. Fahr.).—Combustion tube and crucible furnaces, muffle 
furnaces, crucible furnaces for melting of metals and alloys 
up to 1,600 deg. Fahr., small heavy-duty furnaces for in- 
dustrial uses, large heavy-duty furnaces for industrial uses. 

Combined Shop and Lecture Course.—Study of each piece 
of apparatus, details of construction, operating character- 
istics, reasons for physical dimensions and materials used, 
methods of application, heat control. 

Shop Course.—Industrial ovens, oven heaters and acces- 
sories, automatic temperature-control equipment, bread-bak- 
ing ovens, space and steel-clad heaters, bayonet water 
heaters, enameling ovens, vitreous enameling furnaces, forg- 
ing furnace, large solder and babbitt pots, grid heaters for 
oil, metal-melting pots, core-baking ovens. 

Trips to operating installations in several different cities 
are to be included. 

The representatives of the Power Sales Bureau in 
these courses are V. M. F. Tallman, chairman Charles H. 
Tenney & Company, 201 Devonshire Street, Boston; 
A. V. S. Lindsley, Connecticut Light & Power Company, 
Waterbury, Conn.; R. T. Kaighin, Cleveland Electric 
Illuminating Company; Wirt S. Scott, Westinghouse 
Electric & Manufacturing Company, Mansfield, Ohio, 
and Harold Fulwider, General Electric Compary, 
Schenectady, N. Y. The geographic divisional represen- 
tatives of the N. E. L. A. are J. F. Schwab, New Orleans 
Railway & Light Company; W. C. Heston, Portland 
(Ore.) Railway, Light & Power Company; C. R. Rudy, 
Colorado Power Company, Denver, and H. E. Kahlert, 
Minneapolis General Electric Company. 


Oklahoma Utilities Association to Meet 

in March 

HE fourth annual convention of the Oklahoma Utili- 

ties Association will be held March 14, 15 and 16, 

1922, at Oklahoma City. A number of interesting ex- 

hibits by electrical and gas manufacturers, jobbers and 

suppliers will be features of the convention. Prominent 

speakers connected with public utilities are being en- 
gaged. New officers will be elected. 


Progressive Party of Nebraska Favors 


Government Ownership 


ARLY this month at a convention at Grand Island, 

Neb., a “Progressive” party was organized for the 
avowed purpose of curbing governmental extravagance 
and reducing taxes. After deciding that the prices of 
farm products must be such as to cover the cost of pro- 
duction plus a reasonable profit and that wages must be 
high enough to maintain American standards of living, 
the platform deals with monopolies, Wall Street, public 
utilities and legislation in characteristic “non-partisan” 
fashion. Of the railroad, telegraph and telephone sys- 
tems the platform has this to say: “Railroads must not 
be the sole beneficiaries of government guarantees of 
profits, based on inflated capital, but all carriers, whether 
of freight, passengers or intelligence, should, like the 
mails, be operated at cost by governmental agencies, for 
the benefit of all the people.” 

Touching public utilities the Progressive party is out 
and out for state and municipal ownership. Its program 
of action calls for “the state ownership and operation, 
by districts, of the unused water power of Nebraska, and 
the equal right of metropolitan cities with other cities 


to own and operate an electric light and power plant or 
other public utility”; and as though that were noi 
enough to kill private initiative and enterprise, competi- 
tion with private business is also contemplated. The 
plank dealing with monopolies reads thus: “The en- 
couragement of all co-operative movements to the end of 
the destruction of profiteering, and where regulation 
fails to control a private monopoly, then by municipal 0) 
state competition similar in principle to the state serum 
plants and municipal ice and coal yards.” 


“Natural Steam” Plant Is Proposed at 
The Geysers in California 


RELIMINARY work is well under way at The Gey- 

sers, about 75 miles north of San Francisco, on a 
project for developing power with the steam which is 
continually escaping from the earth there. The develop- 
ment proposed would be similar to that at the Larde- 
rello installation in Italy, which has been using heat from 
the earth to operate a steam-turbine plant for a number 
of years. Advocates of the California project are con- 
sulting with the engineers who. installed the Italian 
plant, particularly with reference to the means of elimi- 
nating corrosive gases. Preliminary work has included 
the driving of several wells to determine temperature, 
pressures and quantities. In the district being explored 
temperatures ranging up to 350 deg. Fahr. are found in 
many places at the surface over an area about one-half 
mile square, and it is believed that these temperatures 
increase very materially below ground. 

The present plan is to install first a small plant de- 
veloping 300 kw. to 500 kw. with which to supply power 
for further exploration and construction work. It is 
proposed then to install a much larger plant, possibly 
about 20,000 kw. The project is in charge of J. D. 
Grant, The Geysers, Sonoma County Cal. 


Women Employees to Be Instructed About 
Utility Business 


HE first of a series of four lect’ ‘es is about to be 
printed in pamphlet form by “the women’s commit- 
tee of the Public Relations Section of the National Elee- 
tric Light Association and sent to all member com- 
panies. By means of these lectures it is expected that 
the women employees will be called together to learn 
the fundamentals of the electric light and power busi- 
ness. The first lecture will explain the terms of the 
business, point out briefly the value of good public re- 
lations and explain why women employees should take 
an interest in the affairs of the companies that employ 
them. 
Subsequent lectures will explain what the various de- 
partments of the business are doing so that a complete 
account will be available. 


Electrochemists Prepare for Spring 


Meeting 
HE spring meeting of the American Electrochemi- 
cal Society is to be held in Baltimore, April 27, 28 


and 29, 1922. There will be three sessions, dealing 
respectively with electric furnace cast iron, the elec- 
trochemical industries and _ electromotive chemistry. 
Inspection trips through industrial plants near Balti 
more will be made. 
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Colonel Byllesby Thinks that “Worst of 


Storm’”’ Is Over 


HAT the worst of the storm is over and that the 

electrical industry is facing unprecedented activity 
in the construction of new generating stations and dis- 
tributing equipment of all kinds during the next few 
years was the declaration made by Col. H. M. Byllesby 
in an address before the Electric Club of Chicago on 
Tuesday. Although the financial strain is passing and 
men have faced their losses, and while from now on 
there will be a distinct and increasing improvement, 
Colonel Byllesby pointed out that there would be no 
sudden jump from one extreme of depression to the 
other of great prosperity. He asserted that it would 
be a slow, steady and certaii growth, with a tremendous 
demand for electrical service of all kinds as fast as it 
can be provided. He said that there never was a time 
when generating, transmission and distribution equip- 
ment were so overloaded and that this condition will 
entail an average annual expenditure of half a billion 
dollars or more for years to come. He predicted that 
a large part of the financing would be done through 
the sale of securities to customers and cited the growth 
of this form of financing from a beginning on the 
Byllesby properties in 1915 of $196,000 to $9,881,000 
in 1921 as an evidence of the rapid growth of the 
movement. 





To Work Up Electrical Construction Rules 
for Michigan 

NDER an order issued recently by the Michigan 

Public Utilities Commission a committee has been 
appointed to recommend electrical construction rules and 
regulations for that body. Up to the present time the 
Michigan commission has had no standard of electrical 
construction. While it is not expected that very many 
power lines will have to be reconstructed to meet the 
new requirements, there are other wire lines which 
assuredly will have to be changed. 


Hartford Company Will Change New 
Rate After Year If People Wish 


HE new combination rate for domestic consumers 

announced by the Hartford Electric Light Company 
to take effect on Jan. 1, which calls for a combination 
flat rate and meter flat rate, 5 cents a month for 100 
ft. of floor area, plus 6 cents a kilowatt-hour (ELEC- 
TRICAL WORLD, Dec. 3, page 1139), will not be persisted 
in should it prove unpopular after a year’s trial, but will 
be annulled and a return to the old 10-cent rate or, if 


conditions warrant, to a rate lower than 10 cents will be 
made. This promise, predicated on the desire of the 
company to conduct its business as far as possible in 
conformity with its customers’ wishes, has been made 
by Samuel Ferguson, vice-president of the company, 


in a letter to Hartford newspapers. Mr. Ferguson says: 

The change involves a decrease in our revenue of approxi- 
mately $100,000, and it is only our confidence that the new 
rate will correspondingly stimulate our sales that justifies 


this reduetion, as prices of coal and labor have not yet 
fall. sufficiently to affect our costs materially. 

The new rate is fair to all and will reduce the bills of all 
Customers in the months where an average use or more is 
ma’ of the facilities which we furnish. There will, of 
course, be an increase of rate in any case or in any month 


where the use made of our facilities is abnormally low, as 
im Some cases would occur in the gummer. 
* 


While we believe that the new rate is fair, logical and 
for the best interest of all, we realize that it is new in 
Hartford, and if for that reason it proves to be unpopular, 
it is valueless, as “good will” is our most valuable asset. 
We, therefore, make the following specific agreement: 

“If after one year’s fair trial of this combination rate, 
it should for any reason prove unpopular, and our customers 
desire us to change, we will return either to the present 
10-cent rate, or, if conditions warrant, to such lower rate 
than 10 cents as our costs at that time justify.” 


Electricity May Replace Gas on 


Buffalo Streets 

ECOMMENDATIONS for the dismantling of most 
of the 8,238 gas lamps now in use on the streets of 
Buffalo and the substitution therefor of electiic lamps 
are expected from the local committee which is to study 
this question. This committee, which is to be appointed 
by the Board of Commissioners and Supervisors, is to 

be headed by George Wild. 


War Department Using A. E. S. C. 


Standards 


HE Secretary of War has directed that “the sup- 

ply branches of the army utilize in connection with 
their specifications the standards that have been or may 
be adopted by the American Engineering Standards 
Committee.” This action, according to Col. George 8. 
Gibbs, who recently addressed the American Minin 
Congress on “Standardization and National Defense, 
is part of a general policy of the War Department to 
co-ordinate its whole supply system with the best com- 
mercial practice and to support a national program of 
engineering and industrial standardization. 

“It requires no imagination,” said Colonel Gibbs, ‘“‘to 
see how tremendously both the business and military 
interests of the War Department can be assisted by 
standardization. All the agencies described are keenly 
alive to it, and it may be safely predicted that business 
firms dealing with the War Department will find a 
steady and gratifying improvement in the clearness and 
simplicity of its requirements. The principle of stand- 
ardization is likewise being extended to its business 
methods—particularly to forms of contracts.” 


Portland (Ore. ) Contractor-Dealers 


Entertain Architects 

Ae to bring about closer co-operation 
and more friendly relations between the contractor- 
dealers and architects of Portland, Ore., was launched 
recently when the Portland members of the Oregon As- 
sociation of Electrical Contractor-Dealers entertained 
as their guests at a banquet the members of the Oregon 
Chapter of the American Institute of Architects. J. 
H. Shroufe, president of the Oregon association, ex- 
plained the purpose of the meeting, and Stephen I. 
Miller, Jr., manager-secretary of the Northwest Elec- 
trical Service League, discussed the fundamentals and 
theory of business economics. Both these speakers told 
of the co-operative work of the league. The other 
speakers were Frank Branch Riley, W. G. Purcell, presi- 
dent of the Oregon Chapter, American Institute of 
Architects; O. B. Coldwell, vice-president of the Port- 
land Railway, Light & Power Company, and A. E. 
McCoy, chairman of the first district, Oregon Associa- 

tion of Electrical Contractors and Dealers. 
The program of the evening was concluded by the 
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presentation of a paper on “Light and Illumination” by 
F: H. Murphy, illuminating engineer of the Portland 
Railway, Light & Power Company. 


New Electrical Export Classification 

EGINNING Jan. 1, electrical exports will be classi- 

fied under approximately fifty-eight headings. instead 
of nineteen as now. The present classification was not 
sufficiently definite to be of the value desired. A com- 
mittee was organized by the Electrical Manufacturers’ 
Council to confer with the Bureau of Foreign and 
Domestic Commerce under the chairmanship of Joseph 
McElroy, 3d. As a result of this conference, which 
took place earlier in the month, the accompanying de- 
tailed classification is placed before the industry for 
its use. The committee is preparing for the use of 
clerks in the various custom houses a list of standard 
electrical terms with additional information to indicate 
which class they come under for government purposes. 
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- CLASSIFICATION FOR ELECTRICAL EXPORTS 











Class Unit of 
No. Commodity (Juantity 
5292 Electrical glassware, except for lighting............. 5 dng Lb. 
5314 Electrical porcelain - Lb. 
5461 Carbons for electric lighting, electrodes and batteries. . * : Lb. 
6088 Insulated wire and cable (iron and steel) : Lb. 
6309 Other manufactures of aluminum Lb. 
6425 Copper wire (bare) .. Lb. 
6426 Insulated copper wire and cable Lb. 


Generators: 
Direct. current— 


7101 SE WO le. nas ces aunes s No. 
7102 500 kw. and over......... ; , No. 
Alte nating current— 
7105 Under 2,000 kw.......... No. 
7106 2,000 kw. and over... . No. 
7109 Accessories and parts for generators Lb. 
7115 Self-contained lighting outfits : tle No. 
Batteries— 
7116 Primary—dry........... ; ' ; No. 
7117 Primary—wet ......... No. 
7118 Storage . Sees 06% ; No. 
Transforming or converting apparatus: 
7121 Power transformers ; No. 
7124 Other transformers.............. ‘ No 
7125 Rectifiers No 
7129 Condensers, double current and motor generators, dynamotors, No. 
synchronous and other converters 
Transmission and distribution apparatus: 
7131 Switchboards and panel ~~ except telephone No. 
7133 Switches and circuit breakers No. 
7134 Fuses and fuse plugs No. 
7136 Watt-hour and other measuring meters No. 
7138 Volt, watt and ampere meters, and other recording, indicating No. 
and testing apparatus 
7139 Lightning arresters, choke coils, reactors and other protective 
devices : ci No 
Motors, starters and controllers: 
7140 Motors, under I hp........ nie .. No. 
Stationary motors— 
7141 CN SRP No. 
7142 Over 200 hp......... .... No. 
7143 SUS vk 5S a A le o's 8s 0,08 ka oes nos Hobolalniade Gas No. 
Electric locomotives— 
7144 Railway ... pees No. 
7145 Mining and industrial No. 
7146 Other motors. No. 
7148 Rheostats, controllers and other starting and controlling 
equipment Lb. 
7155 Accessories and parts for motors . Lb. 
Eleetrie appliances: 
7161 Hlecteie SANS... 6ccescss 295 oie No 
Electric lamps— No 
7162 PP Or eee eee No 
Incandescent— 
7163 Carbon filament ce No 
7164 Metal filament 5 ie No 
7165 Other electric lamps... N> 
7166 Flashlights . Ks No 
7167 Searchlights and projectors No. 
7170 Motor-driven household devices No 
7172 Domestic heating and cooking devices No 
7175 Industrial electric furnaces and ovens No 
7178 Therapeutic apparatus, X-ray machines, galvenic aod faradic 
batteries, etc: No. 
Signal and communication devices: 
7181 Radio and wireless apparatus Lb. 
7182 Telegraph apparatus. Lb. 
7184 Telephone apparatus, including telephone switchboards Lb. 
7185 Police, fire and burglar alarm apparatus Lb. 
7186 Railway signals, switches and attachments Lb 
7189 Bells, buzzers and annunciators No. 
Other electric apparatus: 
7190 Spark plugs, magnetos and other ignition apparatus Lb. 
7193 Insulating material Lb. 
See  lassware, 5292, and porcelain, 5314. 
7194 Metal conduit, outlet and switch boxes Lb. 
7196 Sockets, outlets and receptacles No. 
7198 Other wiring supplies and fixtures Lb 
7199 





Other electrical apparatus not elsewhere specified. Lb. 


Proposed Tariff on Fuel Oil Would Cost 
Electrical Industry $3,275,000 


FFORTS being made on the part of oil interests to 
have the Senate finance committee include an im- 
port duty of 25 cents a barrel on fuel oil and 35 cents 
a barrel on crude oils in the tariff bill will naturally 
meet with opposition in the electric light and power 
field. A number of companies on the Pacific Coast, ‘in 
the Southwest and along the Atlantic seaboard are now 
burning fuel oil, and should the proposed rate go throuzh 
it would necessarily mean an increased rate for electrica! 
energy at the time when the public demand is for lower 
rates on everything. 

With the Narragansett Electric Light & Power Com- 
pany of Providence, for instance, the proposed rates 
would mean an added cost of almost $250,000 annually. 
In the case of this company. it has been stated, it would 
mean probably a 10 per cent increase in power rates. 
This company uses 900,000 barrels of fuel oil a year. 

The electric light and power industry, according to 
the latest report of the United States Geologica. Survey, 
uses 13,100,000 barrels of fuel oil annually, and at 25 
cents per barrel this would mean an addition of $3,275,- 
000 to the operating costs of central electric light and 
power plants. 


Providence Company Going After 
Off-Peak Load 


HE Narragansett Electric Company and the Bristol 

County Gas & Electric Company, Providence, R. L., 
have filed with the Rhode Island Public Utilities Com- 
mission new contract riders designed to encourage off- 
peak use of energy without increase in the service 
charge, 

The contract riders, made a part of present tariffs 
to become effective Feb. 1, provide that customers may 
increase the rate of taking electricity during the period 
from 6 p.m. to 6:30 a.m., not to exceed a certain speci- 
fied number of kilowatts agreed upon, without an in- 
crease in the service charge. Additional lines, service 
connections and equipment may be installed by the pay- 
ment of 15 per cent of the cost, annually, by the cus- 
tomer. 


Twin Cities Fail to Agree on Mississippi 
River Development 


OINT tri-party control of the high-bridge hydro-elec- 

tric development on the Mississippi River by the 
cities of Minneapolis and St. Paul and the University 
of Minnesota is, for the present at least, defeated. The 
Northern States Power Company first made application 
to the Federal Power Commission for the right to de- 
velop this project, and later an application was made in 
the names of the two cities and the university. 

The Municipal Electric Corporation was formed, and 
one of the clauses under its bylaws requires that all 
votes be unanimous. At a recent meeting Mayor Bodg- 
son of St. Paul declined to vote for the resolution of the 
corporation renewing its application for a lease to d- 
velop the project. 

Another meeting of the corporation is called for Jan. 
4, when the matter will again be brought up. Minne- 
apolis representatives, it is understood, are most e:ger 
to push this matter. The projected development would 
have a capacity of 16,000 hp. 
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California Commission to Investigate 
Standards of Construction of Overhead 
Lines.—The California Railroad Com- 
mission will on Jan. 16 begin an in- 
vestigation into. standards of con- 
struction of overhead electric lines. The 
investigation will cover all electric, 
telephone, telegraph and railroad utili- 
ties and all others, including munic- 
ipalities operating power or signal 
lines. 


Electric Welding in Making . Ship’s 
Boilers—What the Engineer of Lon- 
don terms a very fine example of elec- 
tric welding is advertised in a ship- 
ping journal of recent date. It is a 
marine return-tube boiler, 15 ft. 6 in. 
in diameter, of which the end plates 
and shells were welded together by the 
Kjellberg process without the use of 
any rivets. With the exception of the 
front and back attachments of the fur- 
naces, all the joints of the combustion 
chambers were also welded, no rivets 
being employed. The boiler, it is said, 
was absolutely tight at the first test to 
360 lb. per square inch without any 
touching up whatever being required 
and has since then been steamed for a 
period of nine months without showing 
the slightest sign of leakage. 


Village Moves, but Electrical Service 
Follows It.—Because of flood preven- 
tion work in the Miami conservancy 
district, the village of Osborne, Ohio, 
was recently compelled to move to a 
new site some miles away from the 
former location, and the Dayton Power 
& Light Company, finding that its 
right-of-way, poles, lines and distribu- 
tion plant were in the path of the 
flood prevention work and must be re- 
moved, applied to the Ohio Public 
Utilities Commission for permission to 
abandon its service to the village. The 
commission doubting its jurisdiction in 
the matter, the company finally with- 
drew its application, and it is under- 
stood that it will manage to furnish 
power to consumers at the old site as 
long as any remain there, and that ar- 
rangements will be made to supply con- 
sumers in the village at its new site. 


New South Wales’ Hydro-Electric 
Plans.—A report by the chief electrical 
engineer of the Department of Public 
Works of New South Wales is sum- 
marized in a late issue of the London 
Electrical Times. It deals with pro- 
jected hydro-electric developments of 
an ambitious nature as well as with 
maller developments already under 
vay. Among the latter are two sys- 
tems—the Barren Jack and the Nym- 
boida—which are prepared to supply 
the surrounding districts, a maximum 
emand of about 6,250 kw. being re- 
orted in existence in the territory of 

e former and likely to increase 
apidly, and a much less demand, but 

ie also likely to grow, in the terri- 

ry of the latter. Snowy River, 
pable of affording 150,000 kw. when 
nally exploited; Clarence River, af- 
rding probably 60,000 kw.; Murray 

ver, promising a maximum of 15,000 

., and a plan, known as the Gorge 

ieme, for vastly enlarging the 
‘“ymboida development, figure in the 

re speculative part of the report. 

e unregulated flow of the Snowy 
I ver, it is said, without dams being 
boilt, would generate 24,000 kw. con- 


uously. As yet, however, the market 
ich would justify exploitation of 
w South Wales’ water powers on 


to great scale suggested is not clearly 
lt. evidence. 


o 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, together 
with brief notes of general interest. 
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Expansion of Alabama Hydro-Elec- 
tric Plants.—The Houston Power Com- 
pany of Newton, Ala., will, one of its 
officials is quoted as saying, expend 
$300,000 in expanding its hydro-elec- 
tric system, developing 3,000 hp. for 
industrial service in Ozark, Newton, 
Hartford and Slocumb, Ala., and Grace- 
ville and Chipley, Fla. The work is to 
be done by the company’s own forces. 


Radio Telephone Installed on Coast 
Guard Motorboat.—Through the use 
of radio apparatus demonstrated by 
the radio section of the Bureau of 
Standards of the Department of Com- 
merce the lifeboats of the United States 
Coast Guard will be able in the future 
to talk to land stations of the Coast 
Guard even when out at sea in heavy 
storms or fog. During the recent an- 
nual meeting of Coast Guard officials at 
Atlantic City, N. J., one of the 36-ft. 
motor-driven surf boats that are used 
for rescue work was sent five miles off 
shore, and it was demonstrated that 
men in the boat could easily converse 
back and forth with the shore station 
over the radio telephone which had 
been installed in the boat. Not only 
could the men on shore hear the speaker 
over the telephone but they could hear 
the boats whistle and an airplane fly- 
ing over the boat. The novel feature 
of this installation was the use of a 
special type of coil antenna instead of 
the ordinary elevated antenna, which 
cannot be used on a surf boat because 
of the severe weather conditions to 
which the boat is exposed and also 
because all space above the deck must 
be kept clear for the throwing of lines. 


Redding, Cal., to Pay $57,000 for Dis- 
tribution System.—The sum of $57,- 
352.68 has been fixed by the California 
Railroad Commission as compensation 
to be paid by the city of Redding for 
the electric distribution system which 
the city is taking over in condemnation 
proceedings. On March 14, 1921, the 
commission fixed compensation at $52,- 
708.99, including severance damage. 
On Oct. 28, 1921, the Superior Court 
of Shasta County decreed that the city 
of Redding should acquire the property 
at the compensation originally fixed by 
the Railroad Commission subject to 
modification on account of additions and 
betterments and depreciation subse- 
quently occurring. It was stipulated 
between the city and the company that 
the net value of the additions and bet- 
terments, after making allowance for 
abandoned property and removal, was 
$13,416.62. Depreciation was de- 
termined by the commission to amount 
to $8,772.93, leaving a net increase of 
$4,643.69. The company contended for 
a depreciation of only $3,762.82 and 
also claimed an allowance of $1,897.96 
for appreciation of plant by reason of 
increased market prices and $1,589.01 
as additional severance construction 
cost. The commission disallowed these 
claims. 
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Wireless Telephony Between Paris 
and London.—In connection with a 
news service by wireless telephone from 
the Eiffel Tower in Paris, which is to 
disburse financial and political news 
from all over the world to banks and 
newspapers, it is announced that ar- 
rangements may soon be made for 
radio-telephonic service between Paris 
and London, so that any Paris sub- 
scriber can talk with a person in 
London by way of the Eiffel Tower. 


The World’s Great Waterfalls as 
Potential Sources of Energy.—In a 
lecture at Faraday House, London, by 
Theodore Stevens, who has personally 
inspected all of the world’s greatest 
water-power sources, attention has 
been again directed to the magnitude 
of Niagara’s two rivals—the Victoria 
Falls, on the Zambesi, South Africa, 
and the Falls of Yguazu, in Brazil, on 
the Argentinian border. Despite the 
fact that Yguazu has a 10,000 ft. spill- 
way, or more than twice that of the 
two falls of Niagara, and that it has 
a drop of 210 ft. and Victoria one of 
400 ft. against Niagara’s maximum of 
167 ft., the great watershed of the 
North American cataract, which drains 
a quarter of a milion square miles, or 
two and a half times the area of the 
British Isles, will, the lecturer agreed 
with other authorities, maintain for it 
always the first place as regards total 
potential. horsepower. Moreover, both 
the Yguazu and the Victoria Falls are 
in tropical countries, and consequently 
the power available from either differs 
widely at different seasons of the year, 
maximum power not necessarily coin- 
ciding with greatest flow. Mr. Stevens, 
as reported in the Electrical Times, is 
in accord with other investigators in 
seeing no near prospect of develop- 
ment for either the South American or 
the South African falls on account of 
their great distance from the centers 
of population. 


More New England N. E. L. A. Chair- 
men Appointed.—In addition to those 
previously announced, the following 
chairmen have been appointed to New 


England Division, N. E. L. A., com- 
mittees for 1921-2: Taxation (a new 
committee), Bowen Tufts, Boston 


(members, H. I. Harriman, Boston, and 
R. W. Rollins, Worcester); purchasing 
agents, H. L. Ogden, Boston; customer 


ownership securities, William Gould, 
Boston. In the Commercial Sections 


the following bureau chairmen have 
been named: Contact, W. F. Abely, 
Boston; electric vehicles, A. D. Put- 
nam, Worcester; lighting, J. Daniels, 
Boston; merchandising, A. H. Allcott, 


Providence; power, F. S. Root, Fall 
River; rates, A. E. Pope, Boston; 
wiring, R. S. Hale, Boston. In the 


Technical Section these members have 
been appointed to head _ bureaus: 
Prime movers, R. E. Dillon, Boston; 
electrical apparatus, F. L. Hunt, Green- 
field, Mass.; hydro-electric power, J. 
P. Mahoney, Shelburne Falls, Mass.; 
meters, C. H. Ingalls, Boston; induc- 
tive interference, W. B. Hopkins, 
Boston; underground construction, C. 
M. Yale, Hartford; overhead construc- 
tion, W. P. Schwabe, Thompsonville, 
Conn.; safety rules, W. H. Blood, Jr., 
Boston. As a result of the attendance 
by H. M. Parsons, Palmer, Mass., at 
the recent Chicago meeting of the na- 
tional rural lines committee, it is 
probable that a divisional committee on 
this subject will be formed in New 
England. 
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Recent Court 
Decisions 


Findings of higher courts im legal 
cases involving electric light, power 
and other public utility companies 





Protection of Customers Against Un- 
just Rates.—Declaring that the prac- 
tical way to protect the rights of both 
the customers and the utility company 
in the case of a contested increase of 
rates is to permit the rate complained 
of to be charged pending final deci- 
sion by the commission, subject to re- 


fund with interest if the ruling be 
against the company, the New York 


Supreme Court refused, in Village of 
Peekskill vs. Peekskill Lighting & Rail- 
road Company, to issue an injunction 
against the enforcement of rates sched- 
uled by the utility company and ordered 
the procedure just indicated to be taken. 


Voluntary Reduction of Rates Below 


Those Named in Contract Does Not 
Amend Original Terms.—The Appa- 
lachian Power Company did not, ac- 


cording to a decision of the Virginia 
Supreme Court of Appeals, amend its 
contract with the town of Pulaski 
(against which it has brought suit) 
by agreeing with the municipal authori- 
ties ten years ago to reduce its rates 
below those named in the contract, 
and the company had therefore the 
right to restore its rates to the figures 
originally named. This decision is 
based on the fact that a public utility 
company may reduce its rates without 
the consent of the town, and that a 
resolution of the municipality ratifying 
such a reduction did not bring about 
an amendment of the franchise, which 
could only be accomplished with the 
consent of both the municipality and 
the company. (108 S. E. 885.)* 


When Facts Are Admitted Contribu- 
tory Negligence Becomes a Matter of 
Law.—A boy who climbed to the upper 
chord of a bridge to get a bird’s nest 
reached above his head and grasped a 
sagging electric wire attached to short 
posts extending from the chord. The 
boy was instantly killed and suit for 
damages was brought (Austin vs. Pub- 
lic Service Company of Northern Illi- 
nois). The Supreme Court of Illinois 
has found that the trial court erred in 
refusing to direct a verdict for the 
company, because while generally the 
question of negligence or contributory 
negligence is for the jury, when the 
facts are admitted the question becomes 
one of law for the court. In the case 
at issue, the Supreme Court held, the 
question of defendant’s negligence in 
the maintenance and operation of the 
line was for the jury, but the boy was 
not, as a matter of law, exercising 
ordinary care for his own safety, and 
his own negligence was the proximate 
cause of his death. In the first trial 
of this suit the judge did direct a 
verdict in favor of the company, but 
the Appellate Court reversed him and 
remanded the case with instructions to 
submit the issues of fact to a jury. 





*The left-hand numbers refer to the 
volume and the right-hand numbers to the 
page of the National Reporter System. 
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The second trial resulted as already in- 
dicated, and now finally the Supreme 
Court, while holding that the question 
of the company’s negligence was prop- 
erly submitted to the jury, determines 
that none the less the trial judge should 
have ordered a verdict for the defend- 
ant on the ground stated. (132 N. E. 
458.) 


Constitutional Rights of Commission 
and Legislature Affecting Regulation of 
Electrical Construction.—The Supreme 
Court of Arizona has set aside the 
finding of the inferior court which in 
State vs. Pacific Gas & Electric Com- 
pany convicted the company of violat- 


ing certain statutes regulating the 
erection and maintenance of electric 
poles, wires, cables and appliances. 


The Supreme Court holds that the exist- 
ance of a constitutional article vesting 
power in the Corporation Commission 
of the state to regulate the matters 
stated would not have deprived the 
Legislature of the power to pass a law 
relating thereto if the Corporation 
Commission had not exercised the 
power vested in it; but since the com- 
mission had issued an order exercising 
its functions, an act subsequently 
passed by the Legislature relating to 
the same subject matter was void. (201 
Pac. 632.) 





Commission 
Rulings 
Important decisions of various state 


bodies involving or affecting electric 
light and power utilities 
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Reward for Efficient Management.— 
In granting an increase of rates to a 
telephone company, the Ohio Public 
Utilities Commission based its action 
partly on the excellent service it found 
to have been rendered by the applicant. 
The commission said: “It is our judg- 
ment that honest, economical and effi- 
cient administration of the affairs of a 
public utility should be commended by 
all and should be considered in deciding 
the amount of a fair rate of return 
upon the company’s property, since to 
hold otherwise would be to penalize 
economical, efficient and honest man- 
agement and encourage extravagance 
and lax methods in the management 
thereof.” 

What Constitutes a Public Utility ?— 
Notwithstanding the fact that the 
Supreme Court of Idaho recently up- 
held the lower court in its finding that 
the Natatorium Company of Boise, 
which furnishes hot water for heating 
and domestic purposes, is not a public 
utility subject to commission control, 
the Public Utilities Commission of the 
state, which had brought suit against 
the company because of the refusal of 
the latter to submit to such control, 
and before which hearings were re- 
sumed after the injunction originally 
issued had been dissolved, has again 
declared that the company is a public 
utility. The Supreme Court’s decision 
was based upon a stipulation of facts, 
and in its latest decision the commis- 
sion asserts that different and addi- 
tional facts were before it, so that the 
judgment of the court was not binding 
upon it. 


VoL. 78, No. 27 
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Associations and 
Societies 
A complete Directory of Electrical 


Associations is printed in the first 
issue of each month. 
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Indiana Public Utility Association.— 
The annual meeting of this association 
will be held at the Indiana University, 
Bloomington, Ind., on Jan. 14, when the 
members of the association will be 
guests of the School of Commerce and 
Finance. 

Providence Section, A. I E. E.— 
“Hydro-Electric Development for the 
Belgian Congo” will be the subject of an 
address by William Frank Uhl before 
the Providence Section, A. I. E. F., and 
the Power Section of the Providence 
Engineering Society on Tuesday, Jan. 
3, at 8 p. m. 

Engineers’ Club of Seattle—On Jan. 
1 this club will take possession of the 
quarters at Fifth and Seneca Streets 
formerly occupied by the College Club. 
This building is well fitted up for club 
purposes with dining, lounging, card 
and billiard rooms, library and kitchen, 
besides twenty-two furnished rooms 
with shower baths on the second floor. 
An excellent schedule of entertainment 
and instruction has been arranged by 
the program committee for the winter 
months. J. Thomas Dovey is president 
and Lyman T. Banks secretary of the 
club. 

Section Meetings of A. I. and S. E. E. 
—January meetings of the Iron and 
Steel association are scheduled as fol- 
lows: Jan. 7, Philadelphia, “Relation of 
the Engineer to Present Industrial Ac- 
tivities,” speaker to be announced later; 
Jan. 14, Cleveland, annual “get to- 
gether” meeting and dance; Jan. 21, 
Pittsburgh, safety-switch exposition; 
Jan. 27, Chicago, “The Synchronous 
Motor,” by Rae W. Davis, Allis-Chal- 
mers Manufacturing Company; Jan. 28, 
Birmingham, “Value of Blast-Furnace 
Gases,” by F. G. Cutler, Tennessee Coal 
& Iron Railroad. 

Coming Meetings of Electrical and 

Other Technical Societies 

A. Ll. E. E. Section Meetings—Providenc: 
Jan. 3; Lehigh Valley, Jan. 12; Balti 
more, Jan. 20; New York, Jan. 27 
Salt Lake City, Jan. 27. 

Massachusetts State Association of Ele 
trical Contractors and Dealers—Spring 
field, Jan. 5. 

American Engineering 
ton, Jan. 4-6. 

A. I. and S. E. E. Section Meetings—Phila 
delphia, Jan. 7; Cleveland, Jan. 14 
Pittsburgh, Jan. 21; Chicago, Jan, 27 
Birmingham, Jan. 28. 

Indiana Public Utility Association—Bloor 
ington, Ind., Jan, 14. 

Western Association of Electrical Inspec- 
tors—Chicago, Jan. 17-19. (For pr 
gram see issue of Dec. 17, p. 1243.) 

American Society of Civil Engineers—N« 
York, Jan. 18-19. 

Association of Municipal Electrical Utilit 
of Ontario—Toronto, Jan. 26-27. 
Lighting Fixture Dealers’ Society of Am¢« 

ica—Milwaukee, Jan. 30-Feb. 2. 

Mexico Electrical Association—Al! 
querque, Feb, 13-14. 

Pennsylvania State Association of F! 
trical Contractors and Dealers—aAll 
town, Feb. 15. 

American Institute of Electrical Engin: 

Midwinter convention, New Y 
City, Feb. 15-17. 

National Meter Committee, N. E, L. A 

Springfield, Ill., Feb. 15. 


Council—Washing 


New 
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Men of the Industry 


Changes in Personnel— Responsibilities and Association Appoint- 
ments of Men Engaged in Professional, Executive, Operating 
: and Commercial Branches of the Industry 
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Horace P. Liversidge, assistant chief 
engineer of the Philadelphia Electric 
Company, was elected a manager of 
the American Society of Mechanical 
Engineers at its recent convention in 


. P. LIVERSIDGE 





New York City. Mr. Liversidge was 
born in Norristown, Pa., in 1878, and 
graduated from the Drexel Institute 
in 1897. Immediately upon graduation 
he became connected with the Edison 
Electric Light Company of Philadel- 
phia, which at a later date was merged 
with the Philadelphia Electric Com- 
pany. Mr. Liversidge has continued 
his association with these companies 
up to the present time, his services 
being eonfined almost entirely to va- 
rious branches of the engineering 
department. 

During this period Mr. Liversidge 
served principally as assistant super- 
intendent of operations and assistant 
superintendent of station design, oper- 
ating engineer in charge of all plants, 
and finally as assistant chief engineer, 
which position he now holds. For a 
number of years Mr. Liversidge has 
been active in various engineering so- 
cieties. He served as chairman of the 
Philadelphia Section of the American 
Institute of Electrical Engineers in 
1916-17 and as chairman of the Phila- 
delphia Section of the American So- 
ciety of Mechanical Engineers during 
the past year. He has been a member 
of a number of national engineering 
committees and is at present chairman 
oi the committee on steam turbines and 
generators of the Association of Edison 
[illuminating Companies, having served 
in this capacity since 1917. He has 
also acted as vice-chairman of the prime 
movers committee, National Electric 
Light Association, and as chairman of 
the sub-committee on turbines and 
chairman of the power station com- 
mittee of the American Institute of 
Electrical Engineers. 








Dr. E. P. Hyde, who is the new presi- 
dent of the International Commission on 
Illumination, which met lately in Paris, 
is director of research and in executive 
charge of the Nela Research Labora- 
tories of the National Electric Lamp 
Works at Cleveland, Ohio. Dr. Hyde 
organized the Nela Research Laboratory 
in 1908 and has been responsible for a 
great amount of original investigation 
in illumination and_ subjects 
thereto, which has gained for him 
world-wide renown. Dr. Hyde is a 
graduate of Johns Hopkins University, 
from which he also obtained his Ph.D. 
degree in 1904. For eight years there- 
after he was connected with the Na- 
tional Bureau of Standards at Washing- 
ton, devoting much of his attention to 
the photometry of incandescent lamps 
and supervising the design and instal- 
lation of the bureau’s new photometric 
laboratory. In 1905 he visited a num- 
ber of European laboratories on behalf 
of the bureau to investigate photometric 
methods abroad, but in 1908 he re- 
signed as associate physicist of the 
bureau in order to take charge of the 
new physics laboratory of the associ- 
ated lamp interests at Cleveland. Dr. 
Hyde is a charter member of the Illu- 
minating Engineering Society and 
served a term as president of the 
society in 1910. 

Walter W. Austin, the newly elected 
president of the Kansas Public Service 
Association, is a native of Matfield 
Green, Kan., and was educated in the 
public schools of Emporia and grad- 
uated from the Kansas State Normal 
School. As city and county superin- 


WwW. W. 


AUSTIN 


tendent he served in the public school 
field for ten years, until in 1907 he 
purchased an interest in the properties 
of the Home Light & Power Company, 
operating at Cottonwood Falls and 
Strong City, Kan. He afterward ac- 
quired the entire properties, which he 


related ° 


now owns and operates. He has served 
for five years as secretary-treasurer of 
the Kansas Public Service Association 
and was elected its president at the 
recent meeting at Hutchinson. Mr. 
Austin has been interested in political 
affairs and was the Democratic candi- 
date for Congress from the Fourth 
District of Kansas in 1921. 

Robert Davy, the chairman of the 
security holders’ records committee of 
the National Electric Light Association, 
is of English parentage and, though 
born in this country, he spent his eariy 
boyhood in England, his education be- 
ing acquired partly in London and 
partly in Vermont and augmented by 
home study. Mr. Davy entered the ac- 
counting department of the General 


ROBERT DAVY 





Electric Company at Schenectady in 
1900 and remained there until 1905, 
when he went to Jackson, Mich., to 
accept the position of auditor for the 
Commonwealth Power Company. W. 
A. Foote was president of the Common- 
wealth Power Company at this time 
and also of the Grand Rapids & Muske- 
gon Power Company, of which Mr. 
Davy was made auditor in 1906. In 
1915 the Consumers’ Power Company 
had taken over the active operations 
of the Commonwealth Power Company, 
Grand Rapids & Muskegon Power Com- 
pany and other concerns, and Mr. Davy 
was made assistant secretary, a few 
years later becoming secretary in 
charge of accounting operations. His 
term of service with the Consumers’ 
Power Company and companies pre- 
ceding it extends from January, 1905, 
to the present time, or about seventeen 
years. He was elected to the chair- 
manship of the security holders’ rec- 
ords committee of the N. E. L. A. at 
the annual convention held in Chicago 
in May of this year. 

George Lee Hoadley is now head of 
the department of electricity in the 
School of Engineering, Milwaukee, Wis. 
Until last fall he was engaged in teach- 
ing in Washington State College at 
Pullman, Wash. 


F. T. Wright, who recently resigned 
his position as assistant chief mechan- 
ical engineer of the Royal Siamese 
State Railways, has been appointed 
chief electrical engineer of the Bombay, 
Baroda & Central India Railway Com- 

any, with headquarters at Bombay. 
t is proposed to electrify the Bombay 
suburban line. 
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Daniel Fitts, for the last twelve years 
head of the electrical department of 
the H. W. Johns-Manville Company, 
Boston, has resigned to go into business 
as a member of Fitts-Morse, Inc., manu- 
facturers’ agents, at 161 Summer 
Street, in that city. Mr. Fitts is widely 
known throughout the electrical trade in 
New England. He is a native of Haver- 
hill, Mass., and was graduated from 


DANIEL FITTS 





Williams College in 1900. For two 
years he was employed in the traffic 
department of the American Telephone 
& Telegraph Company at New York 
City, and then went to Lowell, Mass., 
where he served for two years in the 
maintenance department of the then ex- 
istent Boston & Northern Street Rail- 
way. In 1904 he was transferred to the 
purchasing department of the company 
at Boston, and in 1909 he was placed in 
charge of electrical sales at the New 
England headquarters of the Johns- 
Manville company. He is a member of 
the National Electric Light Association 
and of the New England Street Railway 
Club. 

C. L. Hancock has been appointed 
sales engineer in the trolley-wire de- 
partment of the Bridgeport Brass Com- 
pany. He has been connected with the 
sales department of the Bridgeport 
Brass Company for the past two years, 
recently having had charge of the com- 
pany’s factory branch in Philadelphia. 
Mr. Hancock has had considerable ex- 
perience in railroad electrification work 
with the Westinghouse Electric & 
Manufacturing Company and with the 
New York, New Haven & Hartford 
Railroad. 

Robert E. Rae, who has been con- 
nected with the electrical industry for 
many years, has taken charge of the new 
New York office of the Connecticut Elec- 
tric Manufacturing Company, Bridge- 
port, Conn. The office is at 33 West 
Forty-second Street. Mr. Rae entered 
the service of the Western Electric 
Company in 1897 and devoted his at- 
tention particularly to shipping service 
and to making special stock studies. In 
this work he has been associated at 
various times with a number of the 
Western Electric branches. In 1908 he 
was placed in charge of the local house 
for sales and service in New York City 
and in 1910 opened and managed the 
Buffalo house. Later the same year 
he left the Western Electric Company 


to join the organization of Stanley & 
Patterson, New York City, as sales 
manager. In 1915 he went to the 
Columbia Graphophone Company as as- 
sistant to the general sales manager. 
In March, 1921, he returned to the elec- 
trical industry as general manager of 
the Northwestern Electric Equipment 
Company, New York City. In July he 
resigned to enter business on his own 
account. 


A. D. Keene, formerly electric furnace 
engineer with the General Electric Com- 
pany at its Schenectady works, has be- 
come connected with the Pittsburgh 
Electric Furnace Corporation as engi- 
neer of electric furnace design and ap- 
plication in the steel and metal indus- 
tries. He has had a number of years 
of practical experience in designing 
electric furnaces and ovens for various 
industrial applications. His appoint- 
ment with the Pittsburgh corporation 
is preliminary to a broadening out of 
the line of furnaces made by the com- 
pany, which has heretofore been con- 
fined to melting and refining furnaces 
for steel, iron and brass, bronze and 
celluloid. 


H. M. McFarland has joined the sales 
force of the Simplex Wire & Cable 
Company as a sales engineer for the 
mining districts with headquarters at 
the Boston office of the company. Mr. 
McFarland is a graduate of Ohio State 
University, class of 1902, with the 
degree of engineer of mines. After his 
graduation from college he was engaged 
in railroad construction work for two 
years. Following this he spent fifteen 
years in coal and metal mining, nine 
years of that period in engineering 
practice and six years operating. In 
1914 he joined the Jeffrey Manufactur- 
ing Company as a sales engineer and 
some time later opened his own office. 
In the last two years Mr. McFarland 
has been engaged in geological re- 
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Gustaf Akerlund of the engineering 
firm of Akerlund & Semmes, New York 
City, died on Saturday, Dec. 10, after a 
lingering illness. Mr. Akerlund was 
born in Boras, Sweden, in 1879. He 
was graduated from the Boras Insti- 
tute of Technology and later studied 
in Germany. He came to the United 
States about eighteen years ago. He 
was a member of the American Society 
of Mechanical Engineers. 


Gustavus O. Newman, chief engineer 
of the San Joaquin Light & Power 
Company and of the Midland Counties 
Public Service Corporation, died on 
Dec. 6 at his home in Los Angeles, Cal. 
Mr. Newman was born in Sweden in 
1844, was graduated from Carolina 
University, Orebro,, Sweden, and then 
filled an engineering post on_ the 
Swedish Government Railroad. Arriv- 
ing in America in 1868, his first en- 
gineering problem was the construction 
of a Kansas City bridge. Later he 
was in charge of several intricate en- 
gineering surveys. In 1881 he entered 
the service of the. United States Geo- 
logical Survey, and he was later con- 
struction engineer for the Atlantic & 
Pacific, South Pacific and Central 
Pacific railroads. In 1897 Mr. New- 
man was engaged as chief engineer by 








searches and in the management of oi! 
producing properties. 

Harold E. Morse, who is associat« 
with Daniel Fitts in the new Bosto 
distributing house of Fitts-Morse, Inc 
has traveled extensively in the New 
England electrical trade. He was bo) 
at Boston in 1886 and, after attendin; 
the local schools and Mechanics Art 
High School, learned the trade of ma- 


H. E MORSE 





chinist at one of the Goodyear shoe 
plants. In 1905 he entered the Boston 
offices of the H. W. Johns-Manville 
Company as an office boy and after a 
year of inside work was transferred to 
the road. He has since been exclusively 
occupied in selling electrical supplies 
for this house and brings to his new 
field an unusually wide acquaintance 
with the territory of the New England 
States. 


Obituary 


the San Gabriel Electric Company, 
and when this concern was purchased 
by the Pacific Light & Power Company 
he was retained as chief engineer of 
the latter company. Mr. Newman was 
a large factor in modernizing the hydro- 
electric business of the Southwest. 


Robert McKay, K.C.. one of the most 
prominent members of the legal pro- 
fession in Toronto, Canada, died in a 
hospital in that city on Dee. 4. Mr. 
McKay was one of the few lawyers 
who have ever attained a clear con- 
ception of the real meaning of the 
power factor as applied to the electric 
light and power industry. He had a 
fundamental scientific knowledge which 
rendered it easy for him to grasp the 
engineering questions involved in com- 
plicated cases. For several years he 
had been engaged in litigation involv- 
ing very intricate technical and legal 
questions in controversy between large 
power interests in Niagara, some of 
these questions being the outgrowth of 
emergency conditions arising during 
the war. Mr. McKay was born in 
Toronto in 1868 and was graduated from 
the University of Toronto. His la: ze 
technical knowledge was gained by 
study and reading while pursuing ‘he 
profession of law. 
































































a ae ee SS | ee ee 


ie at le ae 





















































Conduit Manufacturers Re-establish 
Warehousing Charge 


NUMBER of manufacturers of rigid iron conduit have 

raised the charge for delivery of orders from ware- 
houses in Chicago and New York to four points in each 
place. This warehousing charge formerly was six points 
and then was dropped entirely in Chicago and lowered to 
two points in New York. This move was brought about 
by the desire of the manufacturers to cover their ware- 
house costs and to afford the jobber an incentive to stock 
conduit. Under the old six-point system, jobbers buying in 
carload lots at the mills were able to undersell manufacturers 
selling from their warehouses. About eight months ago 
manufacturers grew dissatisfied with this condition and 
went to the other extreme. A two-point differential or 
none at all afforded jobbers no incentive to carry large 
stocks and the present system has been arrived at as an 
attempt at a compromise. 





Dry Cell Demand Reported Good 


HE market for dry cells has held up in very good shape 

all during the year, according to carbon manufacturers 
interviewed by a representutive of the ELECTRICAL WORLD, 
and during the last four months it has shown especiai 
activity. Sales of batteries to the automotive field are 
reported to be only slightly under those of the previous 
year in spite of the fact that automobile production fell 
off. Part of this slump was taken care of by greater use 
of gasoline tractors, farm-lighting plants and stationary 
gas engines in agricultural regions. The telephore industry 
has been another very large consumer of dry cells, and as 
the number of rural lines, which use dry cells almost en- 
tively, is constantly increasing there is little danger that 
demand from that source will fall off. The railroads have 
come into the market strongly since just before the period 
of the threatened strike, and though it was thought that 
they had stocked up heavily at that time, their buying con- 
tinues. All over the country holiday sales of flashlamps 
are reported good, and this will provide a large demand 
for small cells for replacement purposes. 


Demand for Turbines and Generators Has 
Not Recovered 


YOTH production of and demand for large turbines, gen- 
erators and motor-generator sets have failed to show 

an improvement during the fall, according to a large manu- 
facturer interviewed by a representative of the ELECTRICAL 
WorLD. Not a great deal of improvement looked for 
during January and February, he said, though it was hard 


IS 


to make an accurate prediction on account of the iarge num- 
ber of factors influencing the situation. 

“General industrial conditions are slightly better,’’ was his 
con ment, “and this should be followed, though not imme- 
dia'ely, by improvement in demand for turbines, generators 
an’ motor generator sets. Central-station companies have not 
bee. purchasing much on account of the fact that their indus- 
tric’ load has fallen off. This loss has been partly made up in 
ma iy cases by an increase in residential and commercial 
loa Many central-station companies are near their capac- 
ity, und an increase in industrial load would mean orders for 
the manufacturers of power equipment. 

“tndustrial sales also have remained low, and little is 
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expected from that source in the near future. Many plants 
during the period of expansion were overequipped with 
this machinery, and it will be a long time before production 
can catch up with machine capacity. Some of this equip- 
ment was in need of repair or replacement when the slump 
in business came, but this business has been taken care of 
pretty well already.” 

Foreign business has been fairly good recently, he said, 
some large orders having been received within the last 
month. Some of these orders were obtained in the face of 
keen German competition. 


Heating Appliance Prices Slightly Lower 


- prices on electric flatirons, electric toasters, air 
heaters of the radiant reflector type and automobile 
engine heaters have been lowered slightly in the Marsh 
patent license schedule, effective Dec. 31. Irons of 33 Ib. 
up to 6 lb., plain base, single heat, have been reduced from 
$6.75 to $6.50. The vertical two-slice toaster, without rack, 
has been cut from $6.75 to $6.50, and the vertical two-slice 
toaster with rack has been changed from $7.25 to $7. Air 
heaters of the radiant reflector type have been cut to the 
following prices: 300-watt, 8-in. bowl, $6; 660-watt, 10-in. 
bowl, $7.50; 660-watt, 12-in. bowl, $9; 660-watt, 14-in. 
bowl, $10.50. The automobile engine heater has been re- 
duced from $4.50 to $3. 





November Electrical Exports Start 
Another Decline 


LECTRICAL exports for November, 1921, totaled $4,- 
279,351, the lowest total for any month this year, and 
a decrease from the preceding month of $690,981, or almost 
14 per cent. October had shown a slight upturn, the first 
since March of this year, and it had been hoped that the 
increase would continue, but this hope has not been reai- 
ized. As compared with November, 1920, there was a ioss 
of $6,239,277, or approximately 59 per cent, a small part 
of which may be accounted for by lower prices. It 
mainly due however, to very unfavorable conditions in the 
world markets, and not much improvement may be 
pected for some months. 
The value of exports for the year to Dec. 1 is still a 
trifle ahead of the total for the same period of last year. 


is 
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The total value up to Dec. 1, 1921, is $90,422,385, while 
Eleven Months Ended 
- November — 
Nov., 1920 Nov., 1921 1920 1921 
Batteries $615,402 $,175674 $5,983,773 $3,645,065 
Carbons 130,447 30,607 1,354,038 404 39 
Dynamos and generators 668,146 437,057 6,294,023 7,221,211 
ee 122,132 43,479 1,108,334 1,241,988 
eating and cooking ap- 
paratus 151,001 70,155 1,594,579 1,563,902 
Insulated wire and cable 1,033,898 411,389 6,907,232 8,210,921 
Interior-wiring supplies 326,772 85,624 2,943,939 1,730,249 
Are lamps 3,564 2,454 7,866 4,333 
Carbon-filament lamps 7,094 2,599 94 920 121.975 
Metal-filament lamps 477,328 83,046 3,588,648 3,003,098 
Magnetos, spark plugs, ete 304,479 70,384 3,287,234 1,340,185 
Meters and measuring in- 
struments 221,058 95,254 2,344,234 2,604,637 
Motors 1,562,518 495,966 11,717,180 14,493,739 
Rheostats and controllers 100,295 46,381 1,326,150 1,010,744 
Switches 396,927 81,193 3,870, 366 3,927,392 
Telegraph apparatus 106,008 20,660 612,193 949,602 
Telephones 477,492 242,603 3,354,919 4,478,155 
Transformers 341,345 285,581 4,106,831 7,729,838 
All others 3,472,722 1,599,245 28,325,231 26,705,748 
Total $10,518,628 $90,422,385 


$4,279, 351 $88,837,283 
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that for the first eleven months of 1920 is $88,837,283. 


Figures on the entire year, however, will undoubtedly show 
this standing reversed as December, 1920, mounted to the 
large total of $13,812,251, and exports for the current 
month are not liable to run over $5,000,000. 

Eight articles showed decreases for this eleven-month 
period, including batteries, carbons, heating and cooking 
apparatus, interior-wiring supplies, arc lamps, metal-fila- 
ment lamps, magnetos ‘and spark plugs and rheostats and 
controllers. Batteries show the largest decrease, with 
magnetos second. There was an increase on ten articles, 
including dynamos and generators, fans, insulated wire and 
cable, carbon lamps, meters, motors, switches, telegraph 
and telephone apparatus, and transformers. Transformers 
continue to lead the list with the largest increase in per- 
centage and amount being $3,623,607, or about 88 per 
cent ahead of last year. 

Comparison of November and October of this year show 
that the past month exceeded October totals in only four 
items, carbons, fans, insulated wire and cable, and tele- 
phones. In not a single item did the month surpass Nov- 
ember, 1920. The most impressive decrease from that 
month was registered by motors, which dropped from 
$1,562,518 to $495,966. 

Figures in the accompanying table were received from 
the Bureau of Foreign and Domestic Commerce, Washing- 
ton, D. C. 


Market for Carbons Still Sluggish 


ALES of carbon products, such as furnace electrodes, 

illuminating carbons and carbon brushes, are still slow, 
and the total for the current year is estimated as consider- 
ably below that of 1920. 

Low steel production, according to the carbon manufac- 
turers, is to blame for the lack of demand for furnace 
electrodes, a large percentage of the total production hav- 
ing been used there. When things will improve is more 
or less of a closed book. There is foundation for the opin- 
ion that the first six months of 1922 will be much like the 
last four months of 1921. At any rate, as one carbon 
manufacturer expressed himself, the capacity of the steel 
industry is far ahead of normal peace demand, and it will 
be a long time before there will be urgent need for a great 
deal of new equipment. 

The slump in the motion-picture business has hit the 
production of illuminating carbons severely. Theaters in 
many cities have been closed down permanently or are open 
only twice a week. Prospects of a revival are considered 
bright, however. American manufacturers are said to have 
brought their product now to a higher standard of quality 
than the foreign-made carbon, though before the war the 
opposite was the case and foreign manufacturers obtained 
a large part of the business. 

General industrial and automotive industry conditions 
have been followed by a drop in the demand for carbon 
brushes. Central-station companies have been buying fairly 
well, though not at a normal rate. Improvement is looked 
for here in the spring. 


Electrical Toy Manufacturers See Good 
Year Ahead 


ANUFACTURERS of electrical toys have expressed 

themselves as satisfied with the business of the holi- 
day season just past and are expecting a good year during 
1922 on account of the small carry-over they say prevails 
among dealers and jobbers. The business of the present 
season, they assert, might have been from 10 to 15 per 
cent larger than it actually was if jobbers and dealers had 
been willing to stock generously six weeks ago. The gen- 
eral tendency of the dealers has been to purchase on a 
hand-to-mouth basis, and the same attitude was taken by 
the jobbers. 

These stocks, it is the claim of the manufacturers, were 
auickly cleaned out and more ambitious orders were sent in. 
By the week before Christmas re-orders were flowing in to 
the manufacturer in such volume that part of them had 


to be left unfilled. One manufacturer stated that 50 per 


cent of the orders received after Dec. 15 could not be filled 


out of stock and had to be cancelled. 

Jobbers defend their policy of ordering sparingly by say- 
ing that the trend of the season could not be foretold and 
that a “safety first” attitude necessarily had to be followed, 
As a matter of fact, both producers and distributers un- 
derestimated the season, the former not having manufac- 
tured for stock as heavily as should have been done. 

The business of the year as a whole, it is estimated, will 
run about 80 per cent of last year’s. This, one manufac- 
turer stated, is about 20 per cent ahead of the business 
done by the makers of non-electric toys on a relative basis 
of the production engaged in each industry. The truth of 
this would indicate that electric toys find their appeal 
among people who can afford to buy despite bad business 
conditions and also that their popularity is gaining. There 
were very good sales of the large train sets, the retail 
selling price of which is high. Low stocks in the hands 
of jobbers and dealers, as shown by the volume of last- 
minute re-orders, has encouraged the manufacturers, and 
plans are being made to send salesmen out early in the 
season to take advantage of this condition. 





New Fan Prices Are Lower 


N* net retail prices on fans of certain makes have 
just been announced and show a reduction of from 
2 per cent to 14 per cent on the various types from last 
year’s prices. 

Contracts for fans for the coming year have not yet 
been submitted but are expected to go out soon. There 
are prospects for a good year as the carry-over from last 
summer is small. Manufacturers state that distributers 
nevertheless do not show much inclination to order gen- 
erously for the opening of the season. 





Metal Market Situation 


HE domestic copper market is quiet, but producers are 

satisfied on account of the continued foreign buying. 
Thus there is little necessity for concession to the domestic 
buyer and no incentive to cut prices, though, on the other 
hand, cessation of domestic buying has had enough effect 
on the market to prevent price increases of any moment. 
A quotation of 14 cents per puound delivered for January 
shipment, or under 144 cents per pound for shipment over 
the first quarter of next year, ruled during last week. One 
or two small producers are understood to have quoted 
February and March deliveries in exceptional instances at 
13% cents delivered. It is reported that some wire-draw- 
ing companies who are bidding on wire shipments for next 
year’s shipment are in the market for copper but are unable 
to buy under 14 cents. Export buying is prominent owing 
to the lack of domestic sales. During the first three weeks 
of Decenfber exports from the port of New York alone 
amounted to nearly 41,000,000 lb., and the prospect is that 
the total for the month may equal that of November, the 
largest of the current year. 





NEW YORK METAL MARKET PRICES 


Dec. 19, 1921 Dec. 26, 1921 
Copper £ s d £ 8 d 


London, standard spot................ 66 17 6 66 15 0 
Cents per Pound Cents per Pound 
Prime Lake..... 13.87} 13.87} 
NUTS Ss cc clk Ww sae Seeraee tol 13.75 13.75 
NR EW a hn nat. Dir 5 i Nes BAL cee 13.00 13.00 _ 
IR 5 srk, datas! 5.0 eg kee we ARKO 8 15.00—15.25 15.00—15. 25 
ieed, Aim, 6. & B. Co. OU008.. 5 6 iss sees. 4.70 4.70 
Antimony rie tetas 4.50 4.50 
Nickel, ingot ; Lee Goa 41.00 41.00 
Sheet zine, f. o. b. smelter Soewaers 9.00 8.50 
Zine, spot...... tees evens 5.20—5.25 5.15—5. 20 
Tin, Straits ; yd 33.50 32.62 
Aluminum, 98 to 99 per cent............. 19.00 19.00 


OLD METALS 
Cents per Pound Cents per Pound 


Heavy copper and wire. ................. 11.00—11.50 12.00 

ee wa uc 5 ixcernn ha wus eine buss 5.00— 5.37 5.25— 5 0 
ERR: 22: |i. 10h, cae ele 6a ed 5.00— 5.124 4.874—5 00 
LO, OEE fayi8 ci. vincee e+ Read he ee ho 4.0 4.12} 4.00— 4.12) 
PARE, GEIR. 5's <caccvesseaeeadasae 2.50— 2 2.50— 2.79 
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THE WEEK 
: IN TRADE 


Prices When Quoted Are Those Prevailing at the 
Opening of Business on Monday of This Week for 
Points West of the Mississippi River and on Tuesday 

for All Eastern Points 
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LAST-MINUTE rush of Christmas buying cheered 
fi electrical jobbers and retailers last week, and reports 
from various sections of the country show that while the 
volume will be below that of last year, the season still has 
been satisfactory. Shortages of some appliances occurred 
here and there, toasters, percolators and waffle irons being 
conspicuous examples, but all in all holiday stocks were 
found to be sufficient. There is very little carry-over and 
jobbers thus have a pleasant prospect for next year. 

Outside of this class of business, the week proved dull, 
a condition the inventory period explains. This is the cause 
of little worry, for the eyes of all branches of the industry 
are turned toward the new year. The opinion is heard from 
jobbers as far apart as New York and California that after 
Jan. 15 the gradual improvement of the last few months 
can be expected to get under way again. 

Price changes of consequence are lacking. Boston reports 
a stronger market on rubber-covered and weatherproof wire 
and a weaker one on rigid conduit. Code wire has dropped 
about 10 per cent in Portland, and the flexible armored 
conductor market is strengthening in Seattle. 


NEW YORK 

A rush of Christmas business cheered the electrical trade 
last week, and jobbers generally report that the volume 
of sales has been larger than had been expected. It did 
not, of course, equal the holiday business of last year, but 
it has enabled both the jobbers and the dealers to move a 
great deal of stock that had been held over. A _ slight 
shortage was experienced on a few items of electrical 
devices, toasters and percolators being rather scarce at the 
last minute. 

With the end of the year at hand the trade is busy with 
inventories and the usual lull in general business conditions 
is apparent. Careful buying of wiring material and sup- 
plies is the rule. These conditions are expected to prevail 
until the middle of January, when some jobbers believe that 
business will open up rapidly. Others are more conserva- 
tive and do not look for any marked increase before the 
latter part of February. Present indications, however, 
point to better business as building is on the increase in 
both the commercial and the outlying districts. 

Conduit.—Prices remain unchanged this week with the 
demand light. Jobbers’ stocks are moderate in all sizes 
and orders are being placed by contractors only for their 
immediate requirements. The following prices were quoted 
this week: For }-in. black pipe in 2,500-ft. lots, $46; 3-in., 
$59, and 1-in., $85 per 1,000 ft. Galvanized pipe in the 
same sizes and quantity was quoted respectively at $51, $66 
and $94 per 1,000 ft. 

Rubber-Covered Wire.—Buying of wire is of a hand-to- 
mouth nature. The stiffening in price last week does not 
seem to have stimulated sales. No. 14 rubber-covered is 
quoted from $6.50 to $6.93 per 1,000 ft. in 5,000 ft. lots. 
Jobbers’ stocks generally are good and in some instances 
large, which has a tendency to hold prices close to the 
Previous level. 

Flexible Armored Conductor.—The market for this ma- 
terial is holding up well as a result of activity in residential 
building in the suburban towns. No. 14, two-wire, single- 
strip, is quoted at $45 per 1,000 ft. and double-strip at 
$47 por 1,000 ft. in lots of that quantity. Jobbers’ stocks 
are s otty. 





Metal Molding.—Demand for this material is moderate 
and jobbers’ stocks generally are small. The three-wire 
size is quoted at $5.60 per 100 ft. 

Lamp Cord.—Prices remain unchanged, principally be- 
cause of fairly large stocks in some jobbers’ hands. No. 18 
cotton, twisted, is quoted at $12.90 per 1,000 ft. and the 
parallel at $15.60 per 1,000 ft. in lots of that quantity. 


Heating Appliances.—The holiday demand for household 
devices has moved a large quantity of appliances, and the 
trade is very well satisfied with the volume of business 
this year in view of general conditions. Stocks held over 
from last year have been pretty well cleaned up, and the 
last-minute rush of orders found some shortage of toasters 
and percolators. 


Vacuum Cleaners.—There has been an active demand for 
cleaners, and this seems to be the only one of the larger 
appliances which is moving well at this time. 


CHICAGO 


Christmas buying has overshadowed many of the more 
stable products this week, since selling of wiring materials 
has slowed up. Dealers report a very active sale of elec- 
trical appliances selling under $20. Of the heating appli- 
ances, reversible toasters, curling irons and percolators are 
selling the best. On Dec. 22 the majority of dealers had 
sold all the Christmas tree outfits and were operating with 
only a small stock of electrical toys. A large demand for 
the high-grade floor lamps has been noted. 

Wire.—Jobbers and dealers report a little slowing up on 
the call for wiring materials due to active interest in Christ- 
mas goods. No. 14 rubber-covered is quoted at about $6.60 
to $6.75 per 1,000 ft. in 5,000-ft. lots. Neither weatherproof 
nor bare wire sales increased during the week, although 
prices remained firm. The weatherproof still sells for about 
16§ cents a pound in 1,000-Ib. lots, while bare wire base 
remains at 16% cents. 

Conduit.—Movement on conduit has felt the same slowing 
up as have wiring materials, but jobbers report a fair 
trade for 4-in. black pipe at $47 per 1,000 ft. in 5,000 ft. 
lots. Stocks in general are sufficient to supply the trade. 

High-Tension Equipment.—One manufacturer tells of a 
sale of a 5,000-kva., 66,000-volt substation for a steel com- 
pany. Another company announces the sale of a 900-kva., 
22,000-volt complete substation for an anthracite coal com- 
pany and a 2,400-kva. 22,000-volt outdoor substation for a 
cement company. Numerous inquiries on 66,000-volt equip- 
ment, both in the United States and in foreign countries, 
are reported this week. 

Vacuum Cleaners.—Sales on cleaners have progressed 
slowly but steadily, and distributers state that their stocks 
are large enough to carry them safely over the Christmas 
season. Sales efforts are intensified on every prospective 
purchaser. 

Heating Appliances.—All jobbers and dealers express 
their satisfaction as to the sales of these appliances. 
Reversible toasters, curling irons and percolators are mov- 
ing very rapidly, while open-air heaters, heating pads, irons 
and grills are also selling quite well. The majority of 
dealers have ample stocks, but if this present rate of sales 
continues their inventories will require less time and effort 
than usual. 

Christmas-Tree Outfits—The sales on these outfits were 
so large than on Dec. 22 many dealers reported their stocks 
absolutely depleted. One dealer who sold only about ten 
outfits in 1920 states that his 1921 sales were over 600, and 
that these outfits went direct to customers and not to con- 
tractor-dealers. 





Electrical Toys.—The demand for electric railway sets 
has been greater than the supply and many dealers have 
sold their last toy. In general, other instructive elec- 
trical toys have had the same rate of movement. 


Portable Lamps.—One dealer reports an increase over 
last year’s sales of 45 per cent, and he said that his best 
sales were on floor lamps ranging from $60 to $90. Other 
dealers state that portable table lamps are moving in a satis- 
factory manner. 














































































BOSTON 


The pre-Christmas trade closed with excellent sales re- 
ported in smaller appliances, moderate purchases of wiring 
supplies and many last-minute calls for stock to fill gaps 
in retail supply. Reviewing the year, jobbers report con- 
siderable variation in the volume of material disposed of. 
One large house states that its “tonnage” output exceeded 
that of 1920, but that for every $12 of receipts last year it 
took in but $8 this year. Other houses did less business in 
quantities and money in 1921, but a trend toward better 
conditions is evident, although the waiting nolicy on the 
part of buyers has not yet changed to activity. Stocks 
are ample to meet demand in virtually all staple lines. 

Recent peak loads on the Boston Edison system have sur- 
passed all previous records. Building and engineering con- 
tracts in New England for the week ending Dec. 20 totaled 
$4,131,000, compared with $3,373,000 for the same week 
last year. This total has been exceeded in but two years of 
the last twenty. 

Wire.—Rubber-covered wire is firm in price at $6.75 per 
1,000 ft. in 5,000-ft. lots, and weatherproof is stiffer, at 
164 cents base. Wire is in increased demand for utility 
reconstruction service after storm damages. Very heavy 
sales of twisted-pair telephone wire followed the disastrous 
effects of the late sleet storm, which still influences pur- 
chases by Massachusetts buyers. Bare wire is in light 
demand. 

Motors.—The year closes with distributers’ sales running 
in typical cases around 25 to 35 per cent of last year’s, in 
money, which is a fairly good showing iu view of general 
business conditions and of the price reductions that went 
into effect in 1921. Casual buying only characterizes the 
market as the year ends, but a better tone is apparent than 
existed a year ago. 

Lamps.—When the records are totaled, it is believed that 
lamps will show a remarkably good year in sales in this 
district, compared with other supplies. The efforts of 
retailers to market lamps of the portable type have never 
been more energetic, and there is no doubt that the co- 
operative exhibit of the Bureau for Better Illumination 
has stimulated sales of lamps and fixtures for mercantile 
and industrial uses. Close competition for business in 
general has also enlisted the aid of sign lighting to a 
degree beyond that practiced for several years, old restric- 
tions no longer cutting any figure in luminous advertising. 
Protracted “spells” of dull weather have also helped. 

Flexible Armored Conductor.—Fair sales are coming 
through, with good stocks. Prices are sharply competitive, 
and even 2,500-Ib. lots were moving at a little under $43 
per 1,000 ft. at the week end. Profits are declared to be 
very unsatisfactory in this material. 

Washers and Cleaners.—Washer sales are unusually slow 
for this period and cleaner sales are only a little better. 
Intensive sales efforts are being planned for the new year. 

App iances.—Hollow ware, irons and toasters, as well as 
heating pads, are moving reasonably well. In retail circles 
less is heard about prices as affecting purchases of these 
lighter socket devices. No reports of shortages had come 
in up to Christmas Eve, but stocks have been pretty well 
cut into by the holiday trade in concerns using top-notch 
sales efforts to move this class of goods. 





ATLANTA 

Reports from retailers indicate quite a satisfactory volume 
of business during the past ten days, though buying this 
year is on a reduced scale, with a certain amount of bargain 
hunting, particularly for the class of articles listed as lux- 
uries and toys. Increasing sale of the appliances which 
are used daily are to be noted, flatirons being particularly 
good. Jobbers report the receipt of a fair amount of refill 
orders for the holiday trade during the past two weeks, 
though this class of business is now practically complete. 
Orders for construction material are almost exclusively of 
the hand-to-mouth variety, contractors purchasing only for 
immediate needs, 

Notice has just been issued by some of the largest rail- 
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roads in this section of the lay-off of shop forces ‘or g 
ten-day period. Waycross, Ga., will be particularly hard 
hit because of the reduction of 600 in the working force jp 
the shop of the Atlantic Coast Line Railway. 


Wire.—A price increase in wire is effective this week, 
the base in rubber-covered advancing to 16 cents, while 
weather-proof goes up 50 cents per 100 lb. Popular sizes 
continue to move satisfactorily, but larger sizes are some- 
what slow, with ample stocks on hand in all sizes. 


Pole-Line Hardware.—The movement has been quite brisk 
for the past two weeks, several of the jobbers being busily 
engaged in filling back orders taken in the late summer, 
The entire line is reported to show a fair to good move- 
ment, with stocks in first-class condition. Prices are steady, 

Cross-Arms.—This item is somewhat slow, though a4 
slightly increased activity is to be noted during the past 
ten days. The N. E. L. A. arm is coming into more popular 
favor among the small central-station companies though 
the demand for the standard arm is still in the majority, 


Mangles.—Like washing machines, these are apparently 
dead for the time being, though jobbers express optimism 
regarding the outlook for early spring sales. Local stocks 
are heavy and no price reductions are anticipated. 

Flexible Non-Metallic Conduit.—Jobbers’ sales are still 
below normal on account of contractors having stocked up 
heavily in the early fall. The s2-in. size in lots of 5,000 ft. 
is quoted at $1.80 per 100. 

Panelboards.—These continue to make an excellent show- 
ing, there being a growing tendency to install them in all 
commercial buildings throughout the section. 

Conduit.—The activity continues to be quite satisfactory, 
though a price reduction of 5 per cent is reported this 
week. The past ten days have seen the largest volume of 
sales in the { in., 2 in., 23 in., 3 in. and 4 in. size of the 
black pipe, with a resultant slight shortage in the 3 in. 
and 4 in. sizes. Other sizes are on hand in good volume. 

Insulators.—Sales are hardly up to the average in the 
porcelain line, but rural telephone lines are taking a fair 
quantity of the glass type. Jobbers’ stocks are in good 
shape and no change in price is reported. 


ST. LOUIS 

The proximity of the holiday season caused comparatively 
dull buying in wiring supplies last week, but this was to 
some extent offset by late purchases of holiday appliances, 
so that the week as a whole compares well with the recent 
average. Appliances have sold about as well this year as 
last, and very small stocks will be carried over. In fact, 
some jobbers have virtually no stock of percolaters, flatirons 
and curling irons. The new year will start out with just 
sufficient stocks of appliances to fulfill the jobbing function 
properly. 

There is a growing tendency to make municipal improve- 
ments, resulting in inquiries regarding generating equip- 
ment “white way” lighting systems, and transmission ma- 
terials for extending central-station service to the smaller 
towns. Good sales from this source should be experienced 
soon after the first of the year. Some of the larger indus- 
trial firms are also making inquiries on motors, having 
under contemplation conversion to central-station service 
and the building of new factories. Indications are favorable 
for lower wages in the building trades after Feb. 1, and 
a moderately good amount of industrial construction work 
would quickly follow any decrease. 

Credit conditions are now on a reasonably sound basis 
and more liberal purchases are being permitted. Jobbers 
still have a few long-standing accounts, but these are being 
gradually liquidated and the average time for collections, 
all obligations considered, is now about forty-five days. 

Wire.—Price confusion obtains in rubber-covered, quota 
tions for No. 14 varying from $6.25 to $6.87 per 1,000 ft. 
in 10,000-ft. lots. Demand is spotty. The base price 
weatherproof is now 163 cents per pound, and that on bare 
is 15 cents per pound. Stocks are conservative. 


° - 5 
Porcelain—The demand fell off somewhat last week: 
Residential wiring is seasonally slower and the increase! 
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industrial demand has not offset it. Stocks of both jobbers 
and contractors are in good condition. ‘“Nail-it’’ knobs sell 
for $19.50 per 1,000 in barrel lots. The 24-in. tubes are 
priced at $5.75 per 1,000 and 3-in. tubes at $6.35 per 1,000, 
both in barrel lots. 

Fuses.—Good business prevailed during the week, and 
stocks have been increased so that they are more in line 
with the requirements. Plug fuses with windows are sell- 
ing for $2.35 to $2.75 per 100 in lots of 1,000 or more. 
N. E. C. non-renewable, indicating cartridge fuses sell as 
follows: l-amp. to 30-amp., $9.60 per 100; 31l-amp. to 
60-amp., $14.40 per 100. Non-indicating cartridge fuses 
are priced: 1 amp. to 30-amp., $460 per 100; 3l-amp. to 
60-amp., $6.90 per 100. 

Lamp Cord.—Good sales of cotton cord continues, with 
stocks in good shape. Silk cord sales are slow but showed 
some improvement for the week. No. 18 twisted cord, in 
5,000-ft. lots, has the following prices per 1,000 ft.: Cotton, 
$18; silk, $24; No. 18 parallel silk is quoted at $27 per 
1,000 ft. 

Conduit.—Sales were slower last week, but the condition 
of stocks has been improved. Following are representa- 
tive prices for bundle lots: 4-in. black, $4.73 per 100 ft.; 
}-in. galvanized, $5.32; ?-in. black, $6.20; {-in. galvanized, 
$6.86. 





SEATTLE—PORTLAND 


The heavy rains and damaging floods of the week before 
last gave way this week to snow and freezing weather in 
the Seattle district and impeded business to an appreciable 
extent. Favorable weather in Portland has done much 
to stimulate Christmas business, and it is felt by merchants 
generally that the volume this year will equal that of last 
year. Lumber production and shipments, together with 
prospects for the new year, continue favorable. The 
domestic lumber market is improving. Indications are that 
some heavy buying by the railroads will follow the open- 
ing of the new year, and it is generally predicted by 
lumber men that the industry will be restored to normal. 

Building in Seattle for November, 1921, showed a gain 
of 28 per cent over November of last year, while in Port- 
land the gain for the corresponding period is 132 per cent. 
Industry in general throughout the Northwest seems to be 
picking up. Exports for Portland for the first ten months 
of this year show an increase of 6 per cent over the first 
ten months of last year, while in most other districts a 
decrease is shown. Thus a healthy condition is shown, 
although the increase is small. 

Electrical appliances have enjoyed a well-sustained move- 
ment during the holiday season. Owing to the impaired 
financial strength of many retailers together with a timidity 
born of their recent bitter experiences, shortages have 
appeared in a number of lines of holiday goods. Jobbers 
in Portland report business for the last few days preceding 
Christmas very active and fully up to expectations. Stocks 
are completely exhausted on waffle irons and curlers, and 
while individual jobbers are out of certain other lines, they 
have been able to pick up the goods needed from others 
who were well stocked. From present indications they 
predict that the volume of business will at least equa! that 
of last year. 

Lamps.—While the demand been rela- 


for lamps has 


tively good for the past two months, the total volume of 
business in the Northwest during 1921 is estimated at 
approximately 14 per cent under that of 1920. This de- 
crease is attributed to curtailed industrial activity. 


Ricid Conduit—Demand has been uniformly good, sup- 
porte! by a satisfactory building program. In Seattle 
price- have been steady for some weeks. Present quota- 
tion are: 4%-in. black, $6.16 per 100 ft., and 4-in. galvan- 
zed, 56.61 per 100 ft. in car lots. Conduit in Portland has 
droped approximately 3 per cent. Prices are now: 3-in. 
black. 36.95 per 100 ft., and 4-in. galvanized, $7.50 per 
100; . in less than 10,000-ft. lots. 

Wi e—Practically all code wires have shown drops in 
Port! nd ranging anywhere from 1 to 10 per cent. On 
the o her hand, No. 14 rubber-covered wire shows a slight 
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advance. 
cent. 

Flexible Armored Conductor.—Recent sales of this ma- 
terial in Seattle have been very good. The market is 
strengthening. No. 12, two-wire, double-strip, is quoted at 
$56.33 per 1,000 ft. in 10,000-ft. lots. Stocks are able to 
meet the demand. 


Guy strand has advanced between 2 and 3 per 


Farm-Lighting Plants.—The selling campaign covering 
farm-lighting plants in the Northwest, including Wash- 
ington, Oregon, Montana and northern Idaho, extended 
roughly over a period of two and one-half months, begin- 
ning during the first part of October. The October cam- 
paign far exceeded the estimates made when the campaign 
first began. It showed in general a resumption in the 
buying power of the farmer. The results of the November 
and December sales were far less gratifying. The failure 
to duplicate the sales of the previous month is largely 
attributed to weather conditions. 


SAN FRANCISCO 

The past week has shown the usual intensified holiday 
rush, and it taxed nearly all dealer organizations to the 
limit. However, this will not do more than make a Christ- 
mas below the average of the past few years. Heavy 
rains have caused a certain amount of damage, especially in 
the southern part of the state, but they were greatly 
needed and the whole effect will be a much-needed assist- 
ance to the 1922 crops. The disarmament conference is 
reflected in the buying of the local navy yards and stations. 

Poles.—Pole prices are now lower than they have been 
for years, 6-in.-top, 30-ft. round cedar poles selling for 
$6.35 each and 7-in.-top, 35-ft. poles for $9.90 each. These 
prices have not greatly stimulated business yet, the only 
orders reported being for repair and maintenance, but it 
is expected thot the spring will see a fine business in con- 
necting and distribution lines. 

Metors.—‘his is the dull season for motors, but the move- 
ment is even slower than usual. From all indications the 
approaching winter will be rather dry and farmers will 
have to supplement natural conditions by installing pump- 
ing plants. Local stocks are high, and there is also con- 
siderable outstanding stock in the hands of motor agents. 

Air Heaters.—Reorders on nearly all makes have been 
disappointingly slow, but many dealers are now almost 
sold ont and are expecting to reorder at the first of the 
year. The assorted order for twenty-five lots with a 
discount of 30 and 73 per cent seems to be the common 
unit of purchase. 


SALT LAKE CITY—DENVER 

The final week of holiday trade brought a very satisfac- 
tory volume of sales for most dealers. Electric appli- 
ances moved well and the vacuum cleaner was in high 
favor with gift seekers. Inventories will reveal depleted 
stocks on the shelves of retailers, which is a promising 
prospect to overloaded jobbers. An aggressive co-operative 
advertising campaign has been carried through by the 
dealers of Salt Lake City, with valuable electrical prizes 
distributed among the dozen or more buyers whose elec- 
trical purchases totaled highest. The offering carried single 
values as high as $198. It is believed that the drive 
stimulated considerable active interest. 

There is a concerted agitation among farmers of This 
region for a reduced schedule of taxes. They complain 
that while prices on their products have fallen about 50 
per cent, there has not been a corresponding drop in pro- 
duction costs. An effort is being made to secure a system 
of through freight rates to points in Montana, which, if 
granted, will extend and improve the jobbing business of 
Salt Lake City. The metal situation shows steady, though 
slow improvement. Cecpper is in better demand. 

Electric Mine Hoists.—Manufacturers are making demon- 
strations under varying conditions of the advantages of 
electrical hoists over steam hoists. One manufacturer alone 
reports in operation installations of 162,000 hp. in motor 
drive for mine hoists in units of 250 hp. and larger. 
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Wald Company Again Increases 
Direct-Current Motor Line 


A line of direct-current motors in 
sizes between 1 hp. and 5 hp. has been 
added to the production of the Wald 
Electric Manufacturing Corporation, 
248 North Tenth Street, Brooklyn, N. 
Y. The company has heretofore con- 
fined its production to fractional-horse- 
power motors. Production of high- 
voltage generators and motor-gener- 
ators for wireless service has been 
started also. 





Edison Storage Battery Sees 
Demand Improving 


Demand for storage batteries is im- 
proving steadily, according to infor- 
mation obtained from the Edison Stor- 
age Battery Company. The electric 
street truck field has proved a source 
of much business all during the year, 
and at the present time sales are char- 
acterized as excellent. Railroad buying 
has loosened up a great deal recently 
and batteries for car lighting are being 
sold in increasing numbers. This in- 
cludes both new and replacement busi- 
ness. This field was very slow all dur- 
ing the first part of the year, and when 
the roads were finally forced into the 
market orders were for good quantities. 
Business in mine-locomotive batteries 
continues very slow, as might have been 
expected on account of the slump in 
that industry, and industrial tractor 
battery demand is small also. 


Simms Company Seeks Souther 
Farm-Light Business 


Sales of farm-lighting plants nave 
been improving every month this fall, 
according to A. J. Poole, sales manager 
of the Simms Magneto Company, East 
Orange, N. J., manufacturer of “Home- 
lite” plants, and the outlook is for in- 
creasingly better business during the 
spring. Buying during the greater part 
of 1921 was held up, Mr. Poole said, 
by the feeling that prices had not 
dropped to their proper levels and by 
bad agricultural conditions. The first 
condition has been changed in the last 
two months, he declared, and the public 
is becoming convinced that prices are 
close to rock bottom. Agricultural con- 
ditions in many parts of the country 
have shown improvement, though others 
are still bad, and wherever the farmers 
are better off sales are getting much 
more active. The South should prove 
a good field, he declared, as the cotton 
market has risen and intensive sales 
efforts there should bring a good sales 
total. 

L. F. Acker, assistant sales manager 
of the company, is in Florida at the 
present time, and agents and dealers 
will be named in the principal cities 
of that state. The Simms company 
until a year ago manufactured only 


Manufacturers’ Activities 


Devoted to the Business Side of Manufacturing, Distribution 
and Sales, News from Jobbers and Foreign Fields and a 
Record of New Devices and Trade Literature 
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automobile ignition systems and auto- 
mobile electrical accessories. At that 
time it decided to go into the production 
of farm-lighting plants and enlarged its 
manufacturing space to double its for- 
mer size. At the present time it is in 
active production. 


Engineering Company Moves 
to Larger Quarters 


The George A. Johnson Company, 
Inc., consulting engineer, has moved to 
larger quarters in the building at 150 
Nassau Street, New York City. The 
change was made necessary by the 
steady increase in scope and amount of 
the work of the company, according to 
Nelson B. Wolfe, one of the members of 
the firm. In commenting on increasing 
business during the last few months, 
Mr. Wolfe said that the electric drive 
for water supply and sewage-pumping 
stations is going on in considerable 
amounts. 


Conference on Electrical 
Slate Specifications 


A conference to discuss the testing 
of slate to determine its electrical char- 
acteristics and the proper mounting of 
it for electrical uses was recently held 
in Washington between United States 
government officials and representatives 
of thesStructural Slate Company, Phila- 
delphia. The Structural Slate Company 
represents a large number of slate quar- 
ries in Pennsylvania. Since the govern- 
ment is one of the large users of elec- 
trical apparatus mounted on_ switch- 
board material this conference was one 
of the first arranged for. The charac- 
teristics and properties of slate and its 
applications were discussed in detail and 
many points were brought out relative 
to the testing of slate to determine its 
dielectric properties and in regard to 
its mounting. The conference was at- 
tended by officials of the Bureau of 
Mines, the Supervising Architect’s Of- 
fice, War Department, Navy Depart- 
ment, Geological Survey and the Bureau 
of Standards. 

In addition to this conference, it 
is announced, the structural service 
bureau of the Structural Slate Company 
is working on a specification for slate 
suitable for electrical uses, a series of 
tests upon the physical, chemical and 
electrical properties of slate being 
under way at Lehigh University. Other 
conferences are to be called to discuss 
the results of these tests and to estab- 
lish minimum requirements’ which 
should be stated in specifications for 
slate for electrical uses. This specifica- 
tion is to be submitted to the American 
Society for Testing Materials, the 
American Institute of Electrical Engi- 
neers and the Underwriters’ Labora- 
tories, in the hope that it will eventually 
be developed into a national standard 
specification to be used by the slate and 
electrical industries. 
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Merger of General Electric 
Jobbers Off Temporarily 


Plans which were being made earlier 
this fall to establish a basis upon which 
to merge three New York distributers 
and one Newark distributer of the Gen- 
eral Electric Company, it is revealed, 
have been laid aside for the time be- 
ing. The companies concerned were 
E. B. Latham & Company, the Royal 
Eastern Supply Company, the Sibley- 
Pitman Electric Corporation, all of New 
York, and the Tri-City Electric Com- 
pany, Newark, N. J. This latest devel- 
opment was brought about by the belief 
of several of the interested parties that 
the move was not proper under present 
business conditions and also by the dif- 
ficulty of establishing a basis for the 
consolidation which was satisfactory to 
all concerned. There is a possibility 
that the matter will be taken up again 
at some later date when business is 
more nearly normal. The _ interested 
cempanies serve a large market along 
the Atlantic seaboard, and the capital- 
ization of the proposed merger would 
have run into very high figures. 


Brass Manufacturers Elect 
Officers for Year 


At the December meeting of the 
National Association of Brass Manuv- 
facturers, recently held in New York 
City, officers for 1922 were elected as 
follows: President, L. D. Lownin; 
first vice-president, R. B. Hills, and 
second vice-president, H. F. Albers. 
General business conditions were dis- 
cussed at the convention, various dele- 
gates reporting conditions fair to good 
with a higher tendency in the copper 
market. That the base price of copper 
would be 15 cents a pound by the first 
of March was predicted. Inquiries for 
brass products were declared more 
general, while orders, though small, are 
more numerous. Good building condi- 
tions are anticipated. 

The report of the standardization 
committee was received, and the con- 
vention authorized the appointment of 
delegates to the National Bureau of 
Standardization. About fifty delegates 
from all parts of the country attended 
the convention. The next meeting will 
be held in Cleveland, March 7, 8 and 
9, 1922. 





More Insurance Companies 
Enter Electrical Field 


Announcement has just been made by 
the Maryland Casualty Company, the 
London Guarantee and Accident Com- 
pany and the Hartford Steam Boiler 
Insurance Company of their intention 
to write electrical machinery insurance. 
Two other companies, the Ocean and 
the Travelers, announced their policies 
a short time ago. The Steam Boiler 
and Fly Wheel Service Bureau has ten 
American members and three Cana- 
dian. At a recent meeting it was de- 
cided to enter the field of electrical 
machinery insurance after Jan. 1, and 
the bureau has drawn up rates which 
have been mailed to the member com- 
panies. Two English companies operat- 
ing only in the British Isles have been 
writing this coverage for some years 
with success. 

The electrical machinery policy of 
the above three companies will follo¥ 
the same lines of coverage as their 
steam-boiler, engine or flywheel con- 
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tracts—namely, against all immediate 
loss or damage from breakdown of the 
machine or machines, covering the ma- 
chines themselves, all other property of 
the assured, wherever located, and the 
property of others for which he would 
be liable—and, furthermore, will de- 
fend on behalf of the assured any suit 
against him arising from breakdown. 
The policy may be extended to cover 
damages arising out of the death or 
injury of any person caused by break- 
down of the insured machinery. 

It is the growth of the use of all 
kinds of electrical machinery in the 
world of power, according to the an- 
nouncement of the Maryland company, 
that has made the introduction of in- 
surance of this kind so important. 


Des Moines Jobbing House 
Under New Name 


The business of the Iowa Electrical 
Supply Company, electrical jobbers, 
203-5-7 Grand Avenue, Des Moines, 
Iowa, has been taken over by the Col- 
lins Electric Company, according to the 
announcement of the new company. 
The business will continue under the 
same management and will be located 
at the old address. John Collins is 
president of the company and Edward 
T. Collins is secretary and treasurer. 


Hot Flo Distributing Faucet 
Water Heater 


The distribution of the “Hot Flo” 
electric faucet water heater has been 
taken over from the Hot Flo Faucet 
Corporation, formerly at 1,400 Broad- 
way, by the Hot Flo Electric Company, 
Seventh Avenue and_ Thirty-ninth 
Street, New York. The heater is made 
in a 1,500-watt size and is intended for 
household use. Arthur Abrams is gen- 
eral manager of the Hot Flo Electric 
Company. 


Save Electric Corporation to Open 
Toledo Factory 

The Save Electric Corporation, manu- 
facturer of incandescent lamps, which 
operates one factory at 220-254 Thirty- 
sixth Street, Brooklyn, N. Y., has 
opened a factory recently completed in 
Toledo, Ohio, and has gone into pro- 
duction of incandescent lamps there. 
The Toledo factory is situated on prop- 
erty fronting 100 ft. on Main Street 
by 390 ft. deep. The first unit of the 
plant to be completed is 70 ft. x 390 ft. 
and is two stories high with 50,000 
sq.ft. of floor space. As soon as oper- 
ations in this first unit are well under 
way, it is planned to add more build- 
ings. The building just completed cost 
about $125,000 and is equipped with 
about $200,000 worth of special ma- 
chinery of the company’s own make. 
The plant of the company in Brooklyn, 
is capable of turning out about 20,000 
lamps per day, and the capacity of the 
first unit of the Toledo plant is about 


the same, with space available to bring 
this figure up to 25,000 lamps per day. 


Between 300 and 490 operators have 
been employed in Toledo. 

_ The corporation has representatives 
in fourteen cities and warehouses in 
San Francisco, New Orleans, Minneavo- 
lis, Chicago, St. Louis and Buffalo. Dis- 
tribution is obtained through these 
channels. Max Ettinger is president 
and J. J. Steinharter is director of 
sales of the corporation. 
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Too Much “Putting Off” in 
American Business 


Those who are working hard and in- 
telligently are getting results right 
now, says F. J. Gottron, general man- 
ager of the P. A. Geier Company, 
Cleveland, in an editorial in the De- 
cember house organ of that company. 
There would be more results, he con- 
tinues, if the rest of the business 
world would lay aside the habit of pro- 
crastination and do now what is being 
put off until after some date in the 
future. 

“As a matter of fact,” the editorial 
says, “we Americans have a most un- 
businesslike habit of ‘putting off’ our 
opportunities. In the summer we put 
off effort till after the vacation period; 
in the autumn we stall around until 
after Labor Day and then decide to 
await the outcome of elections; a lot 
of us procrastinate between election 
time and Thanksgiving; a lot more put 
off planning and buying until after 
the Christmas rush, and finally a few 
weeks before Christmas we all settle 
down to await the first of the year. 

“In times like these there is no valid 
excuse for waiting. There’s nothing 
to wait for. Business will be as good 
as we make it, and we can’t make it 
good by procrastinating and telling 
ourselves fairy stories about what we'll 
do two weeks or a month from now. 
The cash register rings when you make 
the sale, not when you make up your 
mind that you’re going to make a sale 
some day. If we were able to ‘ring 
up’ all the business we promised our- 
selves to do, we’d all be millionaires.” 


Fitts-Morse, Inc., Boston Manu- 
facturers’ Representatives 


Daniel Fitts and Harold E. Morse, 
formerly of the H. W. Johns-Manville 
Company, Boston, have established a 
new manufacturers’ representation 
house to be known as Fitts-Morse, Inc., 
with offices at 161 Summer Street, Bos- 
ton. The new concern will represent 
I. P. Frink, Inc., of New York, manu- 
facturer of lighting fixtures and equip- 
ment, and the C. & P. Electric Works, 
Inc., Springfield, Mass., manufacturers 
of barrier panels. 


Bates Company to Manufacture 
Independently 


The Bates Manufacturing Company, 
which for the past thirty years has 
been a subsidiary of the Thomas A. Edi- 
son Company, Inc., has announced that 
it is now branching out for itself as 
a separate and distinct company. The 
new company will continue the business 
of manufacturing numbering machines 
and devices and has recently moved 
into a new plant at Orange, N. J. The 
new plant, which was formerly owned 
by the General Electric Company, will 
permit the Bates company to expand its 
business greatly and also to devote 
more attention to the repair and ser- 
vice departments. C. S. A. Williams, 
for several years assistant to Charles 
Edison, is president and treasurer of 
the company. S. M. Babson, for the 
past ten years with the National Lead 
Company, during part of which time 
he was sales manager of the die-casting 
department, is vice-president of the 
Bates company in charge of sales. _ 

The policy of the company, according 
to Mr. Williams, will be maintained 
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along conservative lines, no radical 
changes in selling methods being con- 
sidered. Business in the foreign mar- 
kets is to be sought. Production in 
the new factory has been started. The 
New York office is at 50 Church Street, 
where the sales and service end of the 
business will be conducted. Mr. Bab- 
son is in charge of this office. 


Mutual Lamp Buys Building 
and Will Expand 


The Mutual Lamp Manufacturing 
Company, New York, has purchased the 
building at Houston and Crosby Streets, 
in that city, part of which it has occu- 
pied for some time, and is making 
plans for expansion of its production. 
The building is seven stories high and 
is 64 ft. x 120 ft. It is not planned to 
use the whole building at the present 
time, but 10,000 sq.ft. of floor space 
will be added to the factory now, with 
the prospect of using more as business 
improves. 

Sales since the first of September 
have shown a very gratifying increase, 
according to S. Phau of the company, 
and though 1921 production and sales 
will undoubtedly be below those of the 
previous year, the total will be a satis- 
factory one under the conditions pre- 
vailing. The next two months, Mr. 
Phau said, may be expected to be slow 
as they have proved slow in previous 
years. January and February, 1919, 
were slow, even though that year was a 
very successful one, and as general 
business conditions are worse now than 
then, correspondingly low sales during 
these months will not be surprising. 
Prospects for the year otherwise, he 
stated, appeared to be very good, and 
the company was showing its faith in 
the future by enlarging its factory 
space to some extent now and providing 
for greater expansion later. 


The Magnus Electric Company, manu- 
facturer of plugs and other electrical 
goods, has removed its offices from 109 
Broad Street to 113-115 Broad Street. 
The company reports improvement in 
sales and has moved to its new quarters 
in order to secure increased space for 
manufacturing facilities. Max Man- 
heim is president of the company. 


The Chain Belt Company, Milwaukee, 
Wis., has opened offices at 735 Ellicott 
Square, Buffalo, N. Y., and has ap- 
pointed T. E. Cocker as district man- 
ager of that territory. Mr. Cocker for 
ten years was connected with the engi- 
neering department of the New York 
Central Railroad at Buffalo. He is a 
graduate of Rensselaer Polytechnic In- 
stitute. 


The Driver-Harris Company. Harri- 
son, N. J., manufacturer of electrical 
wire and other wire products, is plan- 
ning to build a new one-story building 
to cost about $10,000. A new rolling 
mill, 100 ft. x 275 ft., is being erected 
by the company at the present time. 

The Acme Electric & Manufacturing 
Company, Cleveland, Ohio, has ap- 
pointed the Corte Engineering Com- 
pany, Woolworth Building, New York, 
as its sales representative in Connecti- 
cut, New York and New Jersey. The 
Acme company manufactures vertical 
alternating-current and direct-current 
motor-generator sets and a complete 
line of switchboards and chargers for 
automatic and non-automatic operation 
for battery charging. 
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Foreign Trade Notes 





NEW INSULATION MATERIAL DE- 
VELOPED IN ITALY.—Much interest has 
been aroused in Italy by the development 
of a new insulation material, according to 
reports received by the Department of Com- 
merce. The material, which is known under 
the name of “Xilite,’”’ is described as a resin 
resulting from a chemical synthesis and is 
said to be an ideal substance for insulating 
wire and other electrical apparatus, The 
material is already being manufactured on 
a large scale within the city limits of 
Vienna in a new factory, covering an area 
of 22,000 sq.yd. 


USE OF ELECTRICITY IN LATVIA.— 
The use of electricity as a motive power 
for industrial and agricultural enterprises 
in Latvia, according to Electrical Industrics, 
is gaining ground. As all coal supplies 
have to be imported and owing to the low 
rate of exchange, are very costly, the 
Latvians have turned to water and peat 
for power. The chief source of water power 
would be the Daugava River, but the cost 
of its development is beyond the means of 
local enterprise and will have to await the 
participation of foreign capital. Several 
limited liability and co-operative socicties 
have been formed with a view of utilizing 
the water power of the smaller rivers. The 
proposed generating plants are estimated 
to produce from 500 hp. to 10,000 hp. Four 
such companies have already been formed 
to utilize the water powers of the rivers 
of Jugla, Brasla, Amata and Guata, all in 
Livonia. Courland, being mostly flat coun- 
try, has no rapid rivers, but there are 
extensive peat bogs in the vicinity of vari- 


ous towns. Electric generating plants, 
which would use peat as fuel, are being 
planned by several communities. Elec- 


tricity generated at these plants would be 
utilized to operate mills and small factories, 
for lighting and for driving agricultural 
machinery. 


ELECTRIC PLANT FOR GRAHAMS- 
TOWN, SOUTH AFRICA.—tThe City Coun- 
cil of Grahamstown, South Africa, the 
Electrician states, has been authorized to 
raise a loan, not to exceed £65,000, to estab- 
lish an electric lighting system in the city. 
The municipality, it is understood, will 
not ask for tenders before July, 1922. 


HYDRO-ELECTRIC PROJECTS IN NEW 
ZEALAND.—tThe great demand for cheaper 
hydro-electric power in New Zealand, ac- 
cording to Commerce Reports, has caused 
the development of hydro-electric plants to 
take precedence over all other public work. 
There is scarcely a district of New Zealand 
where proposals for power generation are 
not under consideration, if not already pro- 
vided for or included in one of the main 
government schemes. Among the main 
projects under way are: Waipori Falls, 
Dundin City Council, 8,000 hp., to be ex- 
tended in the near future to 16,000 hp. and 
possibly to 25,000 hp.; Lake Coleridge, 
Public Works Department, 8,000 hp., to be 
increased to 16,000 hp., with an ultimate 
development of 40,000 hp.; Horahora Rap- 
ids, installed by the Waihi Gold Mining 
Company and recently purchased by the 
Public Works Department, 8,000 hp., to be 
extended to 10,000 hp.: Wairoa Falls, 
Dominion Portland Cement Company, 3,000 
hp.; New Plymouth Borough Council, 1,000 
np., to be extended to 6,000 hp.; Tauranga 
Borough Council, Omanawa, 1,000 hp. and 
possibly more; Hawera Electric Supply 
Company, 600 hp. There are about twenty 
smaller schemes calling for about 3,000 hp., 
and definite commitments have been made 
for other schemes as follows: Southland 
Electric Power Board, 8,000 hp. with pos- 
sible extension to 20,000 hp.;: Mangahoa 
Public Works Department, 24,000 hp.:; 
Waikaremoana Public Works Department, 
10,000 hp., with an ultimate development 
of 136,000 hp. (an initial development of 
this scheme provides for 1,000 hp. to be 
taken by the Wairoa Power 3oard) ; 
Waikato, 96,000 hp. Up to the present time 
eleven power boards have been licensed to 
operate in the following districts: South- 
land, Thames Valley, Te Awamutu, Cam- 
bridge, Banks Peninsula, Wairarapa, Cen- 
tral (Waikato), Wairoa, Springs-Ellesmere, 
Westland and Tevoit. The complete scheme 
for the Dominion laid down by Evan Parry 
illows for a total development of 270,000 
hp.—160,000 hp. for the North Island and 
110,000 hp. for the South Island. Efforts 
today are in the main concentrated on the 
Mangahoa scheme for supplying the whole 
of the southern district of the North Island. 
At the present rate of progress, power 
should be available in 1923 or 1924. Work 
is also proceeding on the Waikaremoana 
and Waikato schemes, which do' not appear 
to involve any serious engineering difficul- 
ties, 
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NEW HYDRO-ELECTRIC PROJECT IN 
ITALY.—Some interesting details regarding 
the hydro-electric 
construction 
Catanzaro 
November issue of Popolo Romano, accord- 
ing to the Commerce 
Idrauliche 


“Radioductor” 
“Radioductor” ; 
plant which describing 
also bulletin No. 29, covering its ‘elect 
steam-pressure 

FANS.—tThe Robbins & Myers Comp: 
Springfield, ; 


The Societa 


government to 
bank loans 
000,000 lire, and inasmuch as the undertak- 
500,000,000 
is proposed to interest private capital in fur- 
nishing necessary funds. 
who has charge of working out the scheme 
for the project, proposes to make use of the 
natural topography of the 


Myers electric fans for alternating-cur 
and direct-current circuits. 
GAS-FILTERING SYSTEM.—A 
Engineer Omodeo, cCican flue gas its CO, recording eq) 
recently been 
Instrument Company, 
way, New York City. 
METER.—Bulletin No. 343 
by the engineering department of the Hol 
Company, 
nue, New York City, describes the 
lightmeter. 
RADIO GENERATORS.—The 
Springfield, 


completed 
reservoirs, 


power will be utilized to develop electrical 
Work has_ begun on the larger of 
reservolrs, 
machinery are 
experimental work on the geologic structure 
Roads have been built leading 
The present plans 
installation of 67,227 
a second of 80,960 hp. and a third of 
20,800 hp., making a total of 168,267 hp. 


APPARATUS TO BE 


Company, 
operation, direct-current generators and motor-genera- 
tors for service with wireless-telephone out- 
of the place. 


to the site of the works. RHEOSTATS.—The Ward Leonard Elec- 


Mount Vernon, 
describing 
(vitreous-enameled) 


Company, 
small booklet 
ous types of vitrohm 

ELECTRICAL 
MANUFACTURED IN CHINA. 
Appliances Manufacturing Company, 
according to Commerce 
seventy-five 





automatic 
counter EMF style. 
DISHWASHER. — The 
facturing Company, 331 West Ohio Street, 
( is distributing a circular 
ing the “Conover” electric dishwasher 
CURRENT TAP.—Harvey Hubbell, 
distributing 


purchased 


Arrangements 
made with the German Siemens Com- 


parceatame Bridgeport, 
The Siemens company will furnish 
a corps of ex- 
in the operation 
The company will manufac- 
all kinds of elec- 


SUPPLIES.—The 
Manufacturing 
port, Conn., 
catalog (No. 6), covering its “Up-to-date” 
electrical supplies. 
PORTABLE ELECTRIC 


Connecticut 
Company, 
pocket-size 


of the plant. 
ture electric motors and 
appliances 
1,500,000 yen (silver). Sze, a brother 
Washington, 


PLANT. — The 


N. J., is distributing a twelve-page booklet 
describing its 
light and 
also distributing an eight-page leaflet call- 
ing attention to the use of the “Homelite” 
electric plant on poultry farms. 
CENTRIFUGAL 


PROPOSED WIRELESS SERVICE PE- Homelite 


TWEEN SWEDEN AND 
plication for permission to establish a wire- 
less telephone service between Finland and 
according to a 





FINLAND. 


PUMPS. — 
Helsingfors Manufacturing 
is granted, 


application ny . 
planned to pct pe Ly 
Further details of the project can centrifugal 
be obtained from the 
Division_of the 
mestic Commerce 


Equipment = 
Bureau of Foreign and Do- POLY PHASE 
leaflet distributed by the 


Manufacturing 


MOTOR. — A 


“Pow-R-full” 





Foreign Trade Opportunities 








New Incorporations 
SERVICE METERS AND TRANSFORM?» 
PALMERSTON, 





EAST UTICA 
COMPANY, 
porated with a capital stock of $5,000 


LAND.—The ELECTRIC SUP- 
ston North, New Zealand, Electrical Indus- 
tries states, is desirous of receiving tenders 
8s rie- ase 
ingle-phas Salerno, 702 Rutger Street; Francisco Cap- 
for one leg, Bleecker Sreet, Woodward 
accessories ; 
: Single-phase, 230 volts, 400 5-amp., 


THE LONDON STEAM TURBINE COM- 
three-phase, balanced-load, ‘1 , 
incorporation under the laws of Massachu- 
setts, with a capital stock of $500,000 
company has acquired the property 
Springfield, 


ten 75-amp. and five 100-amp. meters. 
original date for receipt of the tenders was 
Sept. 24, but has been postponed. 
for closing has not yet been decided upon. manufacture 
bines and appliances. 


THE OKARCHE c 
POWER COMPANY has been incorporated 
capital stock of $10,000 by G 

C. Hoebing, John Barkstein, R. H. Hunter. 


THE BLUMENTHAL 
COMPANY, New 
incorporated with 
Bernardik 
B. F. Schwartz, 305 Broadway, is attorney. 
THE ELECTRIC DEVICES COMPANY. 
has been incorporated with 
a capital stock of $100,000 by H. S. B 
Newark; P. S. Holsworth, Rockville C 
N. Y., and F. C. Nash, Forest Hills, > 
THE ICENOMOR ELECTRIC REFRIG- 
ERATOR COMPANY, Evansville, 
incorporated with 
$50,000 by E. D. Pellegrin, A. H. Owe! 





New Apparatus and Publications (OKLA.) LIGHT 





WATER HEATER. — An 
heater for use with water tanks of 30 gals. 
less has been 
Corporation, 


LIGHTING. 


Duraelectric 
Building, Pittsburgh. 

TOASTER.—The Ess & Ess Distributing 
Company, 160 North Wells Street, Chicago, 
Newark, N. J., 
can also be used as a grill. 

CLOTHES WASHER.—An electric washer 
for stationary tubs, known as the “Aurora 


Thirty-seventh 
. capital sto 
RANGES AND COOKERS.—The 
Manufacturing Company, Hamilton, 

distributing THE AURORA, ELGIN & FOX RIVER 
COMPANY, 
incorporated bv 
Alschuler and Ralph C. Putnam 


ELECTRIC 
and lighting cir- 


cuit hot plates and “cookerettes” : 
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Patents 


Notes on United States Patents 


geerecececccccccccecessesesssceseuesees: 
ry 


(Issued Dec. 6, 1921) 
1,398,956. ELEcTRIC FIXTURE; Arthur _B. 
Allworth, Meriden, Conn. App. filed Oct. 
29, 1920. Wall or ceiling. 


1,398,972. CHIME-OPERATING APPARATUS; 


Frederick B. Little, Chicago, Ill. | App. 
filed May 23, 1921. Electromagnetic. 
1.399,005. SparRK GaP; George B. Crouse, 


Brooklyn, N. Y. App. filed June 14, 1918. 
Radio transmitting apparatus. 

1.399,062. LIGHTING FrxTURE; Charles R. 
Leimecke, Detroit, Mich. App. filed May 


27, 1920. Semi-direct. 

1,399,066. TELEPHONE-EXCHANGE SYSTEM; 
Fritz Lubberger, Berlin-Halensee, Ger- 
many. App. filed Sept. 20, 1915. Over- 
flow trunking systems. 

1,399,083. TELEPHONE MUFFLER; Louis C. 
Scher, New York, N. Y. App. filed April 


21, 1921. To prevent being overheard. 

1,399,084. ELectric CONTROLLING APPARA- 
Tus; John I. Schermerhorn, Newark, 
N. J. App. filed Aug. 2, 1920. To effect 
variations of voltage or current by small 
increments over a relatively wide range. 

1,399,116. ELECTRICALLY CONTROLLED SWITCH 
MECHANISM; William G. Hartwig, Chi- 
cago, Ill. App. filed July 9, 1917. Two- 
point thermostat. 


1,399,120. SpoTnicHT; Earl H. Howard, 
Los Angeles, Cal. App. filed Aug. 14 
1919. Automobile. 

1,399,129. DIMMER SwitcH; Henry F. 
Laub, Logan, Utah.. App. filed April 5, 
1920. Push-button type. 


1,399,140. ConpucTtor CLAMP; Samuel 5S. 
Matthews, Mansfield, Ohio. App. filed 
April 6, 1921. Trolley support. 

1,399,161. APPARATUS FOR TREATING ARTI- 
CLES BY DISRUPTIVE CONDUCTION; Frank- 
lin S. Sm‘th, Philadelphia, Pa. App. filed 
March 27, 1919. For killing insects in 
grain, beans, cereals, furs, woolens and 
the like. 

1,399,162. APPARATUS FOR TREATING PROD- 
UCTS BY DISRUPTIVE CONDUCTION; Frank- 
lin S. Smith, Philadelphia, Pa: App. filed 


Sept. 4, 1920. For the purpose of destroy- 
ing insect life. 

1.399.175. ELecrricaL BorLer; William _M. 
White, Milwaukee, Wis. App. filed Dec. 


23, 1919. 
1,399,251. 


Electrical steam boilers. 
MEANS FOR CHANGING THE IN- 


TENSITY OF SIGNALS IN RADIODYNAMIC 
RECEIVING SYSTEMS; Emory L. Chaffee, 
Belmont, Mass. App. filed July 31, 1917. 
Radio receiver. 


1,399,254. SysteM oF RADIODYNAMIC CON- 
TROL; John Hays Hammond, Jr., Glouces- 
ter, Mass. App. filed June 30, 1917. 


1,399,268. TRLEPHONE APPARATUS: Fritz P. 
Mansbendel, Brooklyn, N. Y. App. filed 
June 18, 1917. For use by deaf persons 


or with loud-talking apparatus. 
1,399,307. ELECTRODE FoR ELECTRICAL WELD- 


ING MACHINES; Thomas E. Murray, Jr., 
and Joseph B. Murray, Brooklyn, N. Y. 
App. filed July 3, 1920. For welding pipe. 
1,399,309. MmTHOD OF AND MEANS FoR CooL- 
ING ELECTRICAL CONDUCTORS WHEN IN- 
CLOSED IN CONDUITS OF CONCRETE OR THE 
Like; Thomas  E. Murray, Brooklyn, 
N. Y. App. filed Jan. 28, 1921. Material 
of the conduit sufficiently previous to 
ps rmit a cooling liquid to seep through 
1,399,250. ELECTROMAGNET; Louis Larsen, 
Brooklyn, N. Y. App. filed Oct. 29, 1918. 
For the operation of the switches of 


motor controllers. 


1,399,361. ConTRoL orf ELECTROMAGNETIC 
TRACK BRAKE SYSTEMS; Gottlieb L. Mey- 
art Goneva, Switzerland. App. filed 
sept. 16, 1919. 

1,399,420. Mrrtop of MENDING ELEcTRIC 
RESISTANCE ELEMENTS; Noel Carrico, 


Sidney, Mont. App. filed Sept. 11, 1920. 


For spiral wound elements. 

1,399,498. Weecrric Heater; Frank C. 
Hus ies, Chicago, Ill. App. filed Oct. 9, 
1920. Wire fixed in grooves with cement. 
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1,399,502. 
James J. Lodge, New York, N. Y. App. 
filed Dec. 18, 1918. Prevents removal of 
lamp from socket. 

1,399,515. Exectrric WATER HEATER; Seb- 
ring I. Phelps, Wilmette, Ill App. filed 
Jan. 26, 1920. 

1,399,529. WrED KILLER; James R. Stewart, 
Minneapolis, Minn. App. filed June 19, 
1919. Blectrically heated spike touched 
to root of weed. 

1,399,531. DIAPHRAGM FOR ELBCTROLYTICAL 
CELLS; Richard Walter, Villach, Austria. 
App. filed Jan. 30, 1918. Of ceramic or 
the like material. 

1.399.545. FLASHLIGHT; Richard M. Eaton, 
Niagara Falls, N. Y. App. filed March 22, 
1920. Single unitary fastening device 
for searchlight caps and strip contacts. 


1,399,560. CUSHION BRAKE; Frederick 
Hymans, Glen Ridge, N. J. App. filed 
Nov. 27, 1917. Quick release without 


injury to the brake-releasing mechanism. 
1.399.598. FLASHLIGHT; William W. Ander- 
son, Michigamme, Mich. App. filed March 


1, 1921. Hand-driven generator. 
1,399,605. DwaL System orf ELECTRICAL 
CONTROL EMBODYING THE USE OF MAIN 


AUXILIARY SOURCE OF CURRENT SUPPLY; 
Edwin G. Davis, New York, N. Y. App. 
filed Jan. 5, 1918. For electric elevators. 
399,664. SYSTEM OF CONTROL FOR ELEC- 
TRIC MoTorsS OPERATING CRANES AND 
ANALOGOUS APPARATUS; William H. Scott 
and John 3entley, Norwich, England. 
App. filed Jan. 30, 1920. 


— 


1,399,688. Exvecrric HEATER; Samuel M. 
Carmean and James H. Carmean, Kansas 
City, Mo. App. filed Feb. 25, 1921. Has 
circulating fan. 

1,399,695. ELECTRICAL TESTING CIRCUITS; 


Charles S. Demarest, New York, N. Y. 
App. filed Nov. 6, 1919. For testing tele- 
graph circuits superimposed on telephone 


lines. 

1,399,696 MOISTURE TESTER; Cornelius P. 
De Roo, Flint, Mich. App. filed Sept. 9, 
1920. For determining the moisture pres- 


ent in grains. 

1,399,722. INCANDESCENT ELEcTRIC LAMP; 
John A. Hean: New York, N. Y. App. 
filed July 29, 1910 Incandescent glower 
of porous material. 
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New England States 


SOUTH BREWER, ME. Plans have 
been prepared by Brastow & Son, operat- 
ing a local flour mill, for equipping their 
mill for electrical operation. Electricity 
will be supplied by the Eastern Manufac- 
turing Company, which has acquired the 
water-power rights heretofore furnished for 
hydraulic power for the mill. 

UNION FALLS, ME.—The Clark Power 
Company, Clarks Mills, contemplates the 
development of a hydro-electric project, 
including the construction of a dam across 


the Saco River at Union Falls. The dam 
will be 125 ft. hich, and have a head of 
from 74 ft. to 80 ft.; it will be fitted with 


six flashboards. The initial installation will 
provide for an output of 22,000 hp., with 
an ultimate development of 30,000 hp. 
TORRINGTON, CONN.—New bids have 
been asked for the installation of an orna- 
mental lighting system on Main Street. 





Middle Atlantic States 


AMSTERDAM, N. Y.—The Adirondack 
Power & Light Company, it is_ reported, 
has plans under consideration for exten- 
sions and improvements during the coming 
year. 

ARKPORT, N. Y.—The Board of Trustees 
is considering the erection of a transmission 
line from Arkport to Hornell to secure elec- 
tricity from the Hornell Electric Company. 
Electricity. will also be furnished to_resi- 
dents along the route of the proposed line. 
Cc. A. Higgins is president of the board. 

BUFFALO, N. Y.—Bids will be received 
by the State Hospital Commission, Capitol, 
Albany, until Jan. 11, for renewing wiring 


ELECTRICAL PROTECTIVE DEVICE; a conduit (completion ‘Wards 16, 17 and 


), Buffalo State Hospital, Buffalo. L. H. 
Farrington is secretary of the commission. 


DOLGEVILLE, N. Y.—Negotiations are 
under way, it is reported, by the Utica 
Gas & Electric Company for extensions to 
its lighting system from Dolgeville to 
Salisbury Center. 

DUNKIRK, N. Y.—Preliminary plans are 
under way by the City Council, it is re- 
ported, for a municipal power plant, to 
cost about $500,000. F. W. Ballard, Swet- 
land Building, Cleveland, Ohio, is engineer. 

FAR ROCKAWAY, N. Y.—Plans are 
under consideration by the Queens Borough 
Gas & Electric Company for extensions 
and improvements to its electric power 
plant on Clifton Street to cost about $35,000. 

NEW YORK, N. Y.—Plans are under 
way by the New York Edison Company for 
the construction of a one-story power house, 
50 ft. x 100 ft., at Park Avenue and 188th 





Street to cost about $150,000. William 
Whitehill, 12 Elm Street, is architect. 

NEW YORK, N. Y.—Plans are being 
prepared by F. M. Schildwachter, 4,130 
Park Avenue, for the construction of a 
four-story ice-manufacturing plant, 76 ft. 
x 110 ft.. on Webster Avenue, to cost, 
including machinery, about $1,000.000 
Koch & Wagner, 32 Court Street, Brook- 
lyn, are architects. 


SHELTER ISLAND, N. Y.—The Shelter 


Island Electric Light & Power Company, 
recently organized, plans to secure elec- 


tricity from the Long Isiand Lighting Com- 
pany by means of a submarine cable under 
the South Ferry from Sag Harbor. 


UTICA, N. Y¥.—The Utica Gas & Electric 
Company contemplates the construction of 
a transformer ‘station. 


MORRISTOWN, N. J.—The acquisition 
of the properties of the Boonton Electri 
Company and the United Electric Company 
of New Jersey by the Morris and Somerset 
Electric Company, Morristown, has been 
approved by the Public Utility Commission. 

HANOVER, PA.—The General Gas & 
Electric Company contemplates the install- 
ation of additional machinery in connection 
with the establishment of its new lighting 
equipment and electric products plant 


HARRISBURG, PA.—Bids will be 
ceived by the Board of Education until 
Jan. 6, 1922, for the installation of voca- 
tional shop units at the new senior coedu- 
cational high school at Third and Division 


re- 


Streets. The plans include the construction 
of a power house. D. D. Hammelbaugh is 
secretary. 


PHILADELPHIA, PA. — The 


: construc- 
tion of a 


one-story power house on Willow 


Street is under consideration by the Wil- 
liam Amer Company, 452 North Third 
Street. 


PHILADELPHIA, PA.—The good roads 
committee of the Chamber of Commerce 
has recommended the installation of a new 
lighting system in Fairmount Park. Alan 
ad gu is chief engineer of Fairmount 

‘ark. 


WAYNESBORO, PA.—A movement has 
been started by citizens of Leitersburg, it 
is reported, to secure electricity for lighting 
the villages from the Waynesboro Electric 


Company. 
WILKINSBURG, PA.—The Wilkinsburg 
Ice Company, Centre Street, is planning 


to build a new one-story ice-manufacturing 
and power plant at Turtle Creek, to cost 
about $125,000. 


BALTIMORE, MD.—Property at Nanti- 
coke and Bayard Streets, 276 ft. x 479 ft.. 
has been*-acquired ‘by the Consolidated Gas, 
Electric Light & Power Company, to be 
used some time later for power-house 
operations, 


BALTIMORE, MD.—Bids will be received 
at the office of the supervising architect, 
Treasury Department, Washington, D. ¢.. 
until Dec. 27 for the installation of am 
electric light and power plant in the United 
States Quarantine Station, Baltimore 
James A. Wetmore, Washington, is acting 
supervising architect. 


, FROSTBURG, MD.—The Town Council 
is considering the installation of electric 
pump'‘ng machinery to replace the steam- 


operated pumps now in use at the munic- 
ipal waterworks. The Hagerstown & Fred- 
erick Electric Railway Company will fur- 
nish the electricity. 


BLUEFTELD, W. VA.—Plans have been 
prepared by the Bluefield Ice & Cold Stor- 
age Company for the construction of a new 
ice-manufacturing and cold storage plant. 

WOODSTOCK, VA.—The Valley Light & 
Power Company contemplates rebuilding 
the portion of its power plant recently de- 
stroved by fire. ~ : 
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WASHINGTON, D. C.—The Bureau of 
Supplies and Accounts, Navy Department, 
Washington, D. C., will receive bids for the 
following: Until Jan. 17,1922, Mare Island, 
Schedule 9262—one ‘power unit; Schedule 
9263—one telephone switchboard. Until 
Jan. 24, Schedule 9131—six Diesel engines. 


North Central States 


iG RAPIDS, MICH.—The Rogers Dam 
plant of the Consumers’ Power Company, 

x miles south of Big Rapids, was recently 
lostroved by fire The loss is placed at 
between $300,000 and $400,000. 

RIG RAPIDS, MICH The City Commis- 
sion has directed the city manager to obtain 
estimates for the laying of conduits for an 
ornamental street-lighting system. 

DAYTON, OHIO.—Bids will be received 
by the Engineering Division, Air Service, 
Dayton, Ohio, until Jan. 9, 1922, for fur- 
nishing ninety generator control panel 
assemblies. (Circular 2293.) 

HILTITARDS, OHTO.—The Hilliards Light 
& Power Company has filed notice of an 
increase in its capital stock from $10,000 


to $385,000. 


OSBORN, OHTO.—The Dayton Power & 
Light Company plans to install new equip- 


ment to serve electricity to Osborn, when 
th Village has been removed to its new 
it The company has applied to the 
State Pubiie Utilities Commission for per- 


nussion to tear down the old equipment, 
TOLEDO, OHIO.—The Toledo-Ed‘son 

Company, formerly the Toledo Railways & 

! ight Company, plans to start work April 1, 


1)22, on the installation of a 28-mile elec- 
trie nsmission line, to cost about. $1,500,- 
00. "The high-tension cables will be car- 
ied on 20-ft. steel towers, four of which 
have already been completed. 

PORTLAND, KY.—The Portland Civic 
Clib has taken steps to secure the installa- 
tion of an ornamental lighting system on 
Portland \venue and on Twenty-sixth 
Street, 

TERRE HAUTE, IND.—Plans are under 
way for a one-story power house at the 


Indiana State Normal School, Terre Haute. 
Shrouds & Stoner, 511 Tribune Building, 
ire architects, 

VINCENNES, IND. — The Vincennes 
Klectric Company, sold recently under fore- 
closure to the Merchants’ Trust Company 
of St. Louis for $160,000, has been reor- 
ganized and has been authorized by the 
Public Servic Commission of Indiana to 
ssue $100,000 in stock and $200,000 in 
bonds for purchasing the electric ra‘lway 
properties 

WILLIAMS, IND.—The Southern Indi- 
ina Power Company, Bedford, is consider- 
ing plans for a new electric power plant 
to cost about $75.000 Holland, Ackerman 
& Holland, 106 Liberty Avenue, Ann Harbor 
Mich., are architects. 


CHICAGO ILL The Commonwealth 
Power Company has purchased a site of 
fifteen acres in the extreme northwest 
orner of Indiara from the Eggers Estate, 
on which it w'll eventually erect a large 
power plant to supply electricity to the 


entire ste ol belt, including Gary, Hammond, 
Whiting, East Chicago and other cities in 
Indiana, and possibly in South Chicago. 
HERRIN, ILL.—A sum of $150,000 has 
been raised by citizens of Herrin to guar- 


intee an extension of the traction line of 
the Murphysboro & Southern Railway Com- 
pany from Carbondale. 

MILWAUKEE, WIS. — Bids, it -is re- 
ported, sre being received for the Otto 
Pietsch Dye Works, 254 West Water 
Street, through the Birkholz, 216 West 
Water Street, for boilers, motors and other 
equipment for its new power house, 40 ft. 
x 60 ft., to be used in connection with its 
plant now under construction at Third 
Street and Atkinson Avenue. 

OSHKOSH, WIS.— Contract has _ been 
awarded to the Monroe Electric Company, 
Chicago, UL, for the installation of a street- 
lighting system in Oshkosh, to consist of 
213 concrete posts mounted with Novalux 
lamps, to cost about $41,000. 

ATTA, TOWA.—The question of issuing 
$22,000 of electric light bonds is under 
consideration. R. H. Wilkinson is clerk. 


CORNING, TOWA.—Bids, it is reported, 
will be received by the City Council about 
Jan., 15, 1922, for the construction of a 
municipal electric power plant, to cost 
ibout $60,000. C. K. Munn is engineer. 

COLUMBIA, MO.—The City Council is 
considering extensions to the municipal 
electric light and water plant, to cost 
about $40,000. 

WINSDOR, MO.—The installation of an 
ornamental lighting system in Windsor is 
under consideration by the Town Council. 
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RISING CITY, NEB.—Plans are under 
way, it is understood, for the construction 
of a power plant building in Rising City. 





Southern States 


CHARLOTTE, N. ¢.—The Southern 
Power Company, through its subsidiaries 
the Catawba Manufacturing & Electric 
Power Company and the Great Falls Power 
Company, has awarded contracts for the 
construction of a new hydro-electric plant, 
including dam, power station and equip- 
ment, at Mountain Island, N. C., and a 
new power house at Great Falls S. C. 
Contract for the Mountain Island plant has 
been awarded to Rhinehart & Dennis of 
Charlottesville, Va., at a cost of $8,000,000. 
About 80,000 hp. will be developed. Scott, 
Stewart Jones Company of Greenville and 
Rock ill, S. C., has been awarded contract 
for the Great Falls plant, which will have 
a generating capacity of 60,000 hp. 

DUNN, N. C.—The proposal to sell the 
municipal electric system to the Carolina 
Power & Light Company was carried. 

DURHAM, N, C.—Arrangements have 
been made by the Purham Public Bervice 
Company to issue $100,000 in bonds, the 
proceeds to be used in part for extensions. 

FAYETTEVILLE, N. C.—The Cape Fear 
Railway, Inc., recently incorporated, plans 
to build a traction line from Fayett ville 
to Camp Bragg on the west of the city, 
and the mill villages on the south. The 
new company succeeds the old Cumberland 
Railway & Power Company. L. H. Couch, 
Raleigh, is vice-president of the new 
company. 

TENOTR, N. C.—A. M. Kistler, Morgan- 
town, is having surveys made for the erec- 
tion of an electric transmission line from 
Wilson Creek to Lenoir. It is proposed 
to utilize water from the creek for the 
development of power. 

PILOT MOUNTAIN, N. C.—Bonds to the 
emount of $40,000 have been voted for the 
construction of a municipal electric light 
and power plant. P. E. Simmons is secre- 
tary of the Board of Town Commissioners. 

SOUTHPORT, N. C.—The city officials 
are considering municipal improvements, 
includirg the installation of oil engines, 
electrical apparatus, water meters, etc. 
S. I. Dosher is Mayor. 

WARSAW, N. C.—The City Council is 
considering issuing $25,000 in bonds for 
improvements te the municipal electric and 
water systems. ’ 

VALDOSTA, GA. — Manufacturing con- 
cerns in Valdosta, it is reported, have de- 
cided to organize an independent company 
for the purpose of building an_ electric 
plant. The cost is estimated at $60,000. 

VALDOSTA, GA.—F. E. Hatch, Albany, 
ta., is consider*‘ng the development of a 
hydro-electric power project at Banks Mill 
Pond. 

FORT MEADB, FLA.—The installation 


of a municipal electric plant is under con- 
sideration by the Council. 

MOBILE, ALA.—The construction of a 
municipal electric light and power plant 
in Mobile is under consideration by the 
City Commissioners. 

HARDY, ARK. — Application has been 
made by A. Sebert, Tuscumbia, Ala., for a 
franchise to install an electric lighting sys- 
tem and waterworks in Hardy, Ark. 

HOT SPRINGS, ARK.—The City Council 
is considering extensions to the lighting 
system on Benton Street and on Malvern 
Avenue. 

RED ROCK, OKLA.—Steps have been 
taken by citizens of Red Rock to establish 
a municipal electric light plant. 

SULPHUR, OKLA.—Bonds to the amount 
of $10,000 have been voted for the installa- 
tion of an ornamental lighting system in 
Sulphur. 

EDNA, TEX.—The Edna Light, Ice & 
Water Company contemplates changing its 
system from 220 volts, direct current, to 
2,300 volts, three-phase, 60 cycles. New 
equipment, including a 120-hp. Diesel 
engine, will be_ installed. The company 
also plans to increase the capacity of its 
ice plant. 

RIO HONDO, TEX. — The local light 
plant, it is reported, was recently destroyed 
by fire. 

SAN ANTONIO, TEX.—The Medina 
Valley Irrigation Company, it is reported, 
is-considering the development of an irriga- 
tion and power project including the con- 
struction of a dam across the Guadalupe 
River, installation of a hydro-electric plant, 
and raising the height.of the present dam 
across the Medina River, 8 feet. The pro- 
posed dam will store flood waters of the 
Guadalupe River which are to be conveyed 








VoL. 78, No. 27 


by means of a tungel into the reservoir 
formed by the existing dam, after first 
serving to generate sufficient electricity for 
light and power to cities, towns and indiis- 
tries within a radius of 150 miles. The 
cost of the project is estimated at about 
$10,000,000. 

SAN AUGUSTINE, TEX.—An issue of 
$30,000 of electric ght and power plant 
bonds has been approved by the Attorney- 
General. 

VERNON, TEX.—At an election to b 
held Jan. 8, 1922, the proposal to issu 
$100,000 in bonds for the construction of « 
municipal electric light plant will be sub 
mitted to the voters. 





Pacific and Mountain States 


EUGENE, ORE.—The Water Board of 
Eugene has filed applications with the 
State Engineer for location of two power 
sites on the Mackenzie River. The first 
application asks permission to appropriate 
400 sec.-ft. of water from the river to 
provide for an increase in the capacity ot 
the municipal power plant, and the second 
requests authority to utilize 2,500 sec.-ft 
for a new power plant. 

HOOD RIVER. ORE.—The Oregon Lum 
ber Company contemplates the construction 
of a large dam just below the Punch Bowl 
for developing electric power. 

WALLOWA, ORE.-—The Minnaugh Lum 
ber Company is considering the erection of 
a hydro-electric generating plant on the 
Wallowa River for general mill service. 

EUREKA, CAtlL.—The Board of Super 
visors has adopted plans and specifications 
for the construction of a power plant and 
laundry at the county hospital. Newton 
Ackerman is architect. 

LONG BEACH, CAtL.—A petition has 
been submitted to the City Council for the 
installation of street lamps on Winnipeg 
Avenue. 

LOS ANGELES, CAL.—The public wel- 
ware committee of the City Council is cor 
sidering issuing a permit to the Los Angel 
failway Corporation to build a substat‘on 
near the corner of Kingsley Drive and 
Melrose Avenue. 

ONTARIO, CAlL.—The Ontario (Cal) 
Power Company has been authorized b 
the State Railroad Commission to_ issue 
$44,500 in rotes and $20,000 in stock, : 
which $44,279 will be used for the con- 
struction of a power house in San Antonio 
Heights. 

SAN BERNARDINO, CAL.—The Sout 
ern California Edison Company has p 
chased a site, 125 ft. x 200 ft., at Rialto 
Avenue and Livingstone Street on which 
plans to erect outdoor and indoor substza 
tions, to cost about $169,000. Tater on th 
company will also build a garage and sto: 
house at a cost which is estimated at 
about $35,000. 


BEAVER CITY, UTAH.—An agreement 
has been entered into by the city authorities 
of Beavet City and the Telluride Power 
Company, Salt Lake City, whereby they 
will co-operate to develop the water power 
of Beaver River. 








Canada 
CALGARY, AT.TA.—The Calgary Power 
Company, it is reported, contemplates the 
construction of an auxiliary hydro-electri 
power plant at Kananaskis Falls. The pro 
posed extension will cost about $1,500,000 


EDMONTON, ALTA.—W. J. Cunning 
ham, superintendent of the municipal 
power plant, has submitted to the Cit) 
Commissioners estimates amounting to 
$209,000 for proposed expenditure on the 
municipal power plant during the year 
of 1922. The improvements include a new 
high-lift pump, $18,000: feed-water heater, 
$5,000: circulating water main from the 
pumpirg plant to the power plant and sedi 
mentation basin, $40,000: extension to the 
river intake, $20,000: stokers and equip- 
ment for 400-hp. boilers, $90,000: draft 
plant, $16,000. 


CALEDONTA, ONT.—Surveys are being 
made for the installation of an electric 
light and power distribution system in 
Oneida Township, to cost about $42,000. 
A Wilson, 190 University Avenue, Toronto, 
is engineer. 

GALT, ONT.—Bylaws have been passed 
by the City Council providing for the in- 
stallation of an ornamental lighting system 
on Dundas Street..from.Beverly to (hal- 
mers Street, and on Wellington Street from 
Dickson to Beverly Street. Joseph Me- 
Cartney is city clerk. 
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CUTLER-HAMMER 


— rs ae 


<n 


Simplify Your 
Manufacturing Problems 


Making parts or whole articles of C-H Cold Molded 


Material relieves you of many of your production problems. 


A few samples of C-H Molded products are shown on 
this page,—the stage plug being an example of a complete 
article. Here the contact posts, metal inserts, ratings, teeth 
for gripping the flexible cord, and grooves, are all turned 
out in practically one operation. Cold molding from dies 
insure exact uniformity of product. 


Three Plants—— you are 


insured against delays. 


Che Molded Products Department of The Cutler-H ammer 
\lfg. Company operates two plants;—one in Milwaukee; 
me in New York; with an associated plant in Toronto 
Canada. 


If one plant cannot supply you, one or both of the others 
“un be put to work producing your article. In fact on big 
runs, we recommend the splitting up of the produc- 

tion as an insurance measure. 


Let us explain to you how the cold molding art 
has been changing, how the scope of C-H Cold 
Molded Products will allow you to replace othe: 
compositions and materials to your advantage. Dit- 
ferent kinds are made, suitable for various purposes. 
Send us parts, or drawings and we will give you 
complete information. 


THE CUTLER-HAMMER MIG. CO. 
Milwaukee, Chicago, New York 


MOLDED PRODUCTS 






































“It carries 
electrical protection 
a step farther” 





The meter adapters supplied are 
of the one-piece or universal type, 
the one piece type being suitable 
for use with meters of the particu- 
lar type for which it was de- 
signed. All Compro meter test 
switches have upturned lips at 
each end of switch which offers 
suitable connections for any known 
method of testing. 
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The More Water Power Developed 


W MUCH WATERPOWER IN THE UNITED STATES CAN . 


The Greater 
the Demand 
for 


Light areas 


show developed 


walter powers 


Only 16.6% of Water Power 
Available Has Been Developed. Compro 


Meter Entrance 
Switches 


Think of it. 83.4% of all the available water power 
in this country going to waste. 


But after all it’s no greater than the waste of perfectly 
good central station dollars that are needlessly being 
paid out for fuse and service costs in every nook and 
corner of this great U. S. 


Just as development of water power will reduce the 
amount of power now being wasted, the increasing 
growth and general use of Compro meter citrance 
switches will reduce the number of central station 
dollars now going into fuse and service expenses. 


More water power means more Compro meter entrance 
switches. As more and more of the unwired houses 
become wired, Compro sales will increase because of the 
service they give—they permit customers to renew fuses 
-—and thus save time and money for the central station. 


Full information will be cheerfully furnished. 
No obligation. 


The Wadsworth Electric Mfg. Co. 


Incorporated 
Covington, Ky. 
BRANCH OFFICES: 


‘New York Oity Chicago, Illinois Boston, Mass 
650 Charch St. 559 West Monroe St. 176 Federal “t 


Pittsburgh, Pa. 
422 First Ave. 


Meter 
Switch 
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eae Raise Your Pay 
ith These Books 


— a oe wo ity : “Know electricity as experts know it, 
yon STATION: a2] and get an expert’s pay.” 
fhte ad ame 


ase 


Big salaries are paid in the electrical field for expert 
knowledge. The man who knows electricity in all its 
many phases—the man who has completely mastered 
the subject from A to Z—can pick his own job and 
name his own salary. The only way you can earn 
more is to learn more. Small knowledge means small 
pay. Learn the way to bigger pay. Become an expert 
Croft will show you how. 


The Croft Library of Practical Electricity 


E have clipped $8.00 off Think of getting this great 
the price of this most " Home Study Course and Ref- 


popular electrical library 
—made it $19.50 instead of 
$27.50, a reduction of about 
30%. And more than that, we 
are offering the easiest terms we 
have ever made on the Croft 
books. You now. pay, not $5 
a month nor even $3 a month, 


erence Library at $19.50—a sav- 
ing of $8.00! This is a real 
opportunity ! No _ electrical 
worker who wants to fill a 
bigger job can afford to miss it. 
Hundreds of men have told us 
that the Croft Library at $27.50 
was the best buy on the market. 


but the sum of $1.50 in ten days At $19.50 it represents the 
and the balance at the biggest bargin in sound, elec- 
rate of only $2 a trical training ever offered to 
month. This gives you the electrical workers of 


Can you answer these ten full months to America. 


questions? complete your. pay 
ments 


1. Are you sufficiently fa 
miliar with the operating 


- . 
cae ae oe ta Free Examination—No money down 
vate : Pscnsin - tr 
bies with > celine duaen 
diture of time, thought and 


ae ROFT has had an almost sensational through actual shirt-sleeve practice, and be- 
x? 


— ;, , climb. Beginning as ar apprentice cause he knows your problems he is able to 
etiier th Sout Gk oe ta lineman, he went through the vari- tell you in clear understandable language 
it is in accordance with the ous stages of wireman, draftsman, etc., the best way to solve them. 
best practice, both electri : etens oe F as ae . 

sc until he attained the position of electrical 
cally and mechanically? ; rag ° ° 
engineer with one of the great electrical Consider the Small Cost 

3. If you have a room 0! : fer . 3 Sd Now he head aa i 
building to light can you manufacturing companies. Now he heads The Croft 
select the lene propesty and his own consulting company with a large 
. se > correc “e flect s e . . . 
arn ie watts - the and successful practice, and his name is 


right heights and in the known in every corner of the electrical 
proper positions? world 


Library has always been the 
leader among the higher grade electrical 
libraries. Now at its new price of $19.50 
it becomes the biggest value in electrical 

books on the market. Men who are us- 
4. Do you know enough 


FB A tet: Mpg Only Beiled-Down Facts ing Croft will tell you that no set of elec- 
you can figure wire sizes, re trical books published, regardless of price, 
sistances, and the like? Croft gives you only the _ boiled-down can equal the Croft Library in complete- 
Be you really ,waae records of everyday electrical practice. His ness, up-to-date-ness and all-round practical 
stanc 1e principles of alter- . ee cei a Mia a i ‘ an ad > - Sl aie » we > 
aia nena eek athe knowledge of electricity has been obtained value. The price is cut, but not the value. 
nating-current circuits — 
power factor, inductance, re- 
actance, impedance, permit 


ern Cm S200 OYUN COUPON 


the modern electron theory 
of electricity which now rend We want you to test our statements 
ers easily understood so we want you to compare the Croft 
many things about electricity books with others. Fill in and mail 
that were obscure formerly? the coupon attached and we will 
send you the entire set of eight vol- 
umes for ten days’ Free Examination 
wiring, do you know just - take all the risk—pay all charges. 
how to go about it? Do you ou assume no  obligation—You 
know all the time-saving pay nothing unless you decide to 
stunts in fishing wires, bor keep the books. Then $1.50 in ten 
ing raceways, and how to days and the balance at the rate of 
make the tools required? $2.2 month. Send the coupon NOW 
> asa tia i celia 
De sen. keew the and see the books for yourself 

National Electric Code Rules 
and the reason for their 
adoption? 


McGraw-Hill Book Co., Ine., 
370 Seventh Ave., New York 


Gentlemen :—Please send me the Library of Practical Electricity 
(shipping charges prepaid), for 10 days’ free examination If sat 
isfactory I will send $1.50 in ten days and $2 per month until 
$19.50 has been paid. If not wanted, I will write you for return 
shipping instructions. 


7. If you have to wire an 
old building with concealed 


Name 
Home Address 


City and State 


Send no money— 


these and thousands of just the coupon! 
other questions. 


The Croft Library answers Where Employed 


Se eae a2 BeBe eae eee eee 


Occupation 


W-12-31-21 








They take the 


HERE are three ways to handle the 
job illustrated— 


1—Hire extra labor to carry heavy cast- 
ings to the expensive stationary machine 
in the background. 


2—Slow up the work and increase man- 
hour costs by tedious hand drilling. 


3—Hustle up the work, reduce tool 
expense, and lower man-hour costs by 
taking a Little Giant Portable Electric 
Drill to the job. 


BOYER PNEUMATIC HAMMERS--LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS 
CHICAGO PNEUMATIC AIR COMPRESSORS -- VACUUM PUMPS::PNEUMATIC HOISTS, 


BSA CS CUE LL Ee 


Electric 


ELECTRICAL 


Chicago Pneumatic Building - 
Sales and*Service Branches all over the World 


DELPHIA RICHMOND * 
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tool to the job! 


Little Giants don’t stop with saving over 
hand or stationary drilling—they are built 
for and give lower-cost-per-year perform- 
ance to the drill user who demands cheaper 
drilling —not cheaper drills. 


Little Giants are not orphans by any means! 
They’re backed by a nation-wide chain of 
Service Branches completely stocked with 
new tools and spare parts, and by the largest 
builder of portable electric tools in the world. 


Ask for Booklet 397. 


Chicago Pneumatic Tool Company 


6 East 44th Street + New York 


ISBON MILAN PARIS 


. ROCK DRILLS -: COAL DRILLS 
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This is one of a series of advertisements describing the main features of Wagner Pow-R-full Motors 











Pow-K-full Motor. 


ool running 


The load a motor can carry continuously is determined by its 
ability to dissipate the heat, because heat destroys insulation 
and without insulation there is no motor. 


Everything else being equal, the life of a motor depends upon 
its insulation which in turn is determined by the temperature 
of the hottest point; therefore, berfect ventilation not only 
increases the load capacity of a motor but also prolongs its 


life. 


To use a fan on the end of the rotor for ventilation purposes 
is well established practice, but to provide a free passage for 
handling a considerable quantity of air along definite paths 
is a radical improvement that was first introduced in the 
Wagner Pow-R-full Motor. 


The fans on the ends of the Wagner Pow-R-full rotor handle 
a large quantity of air. They draw it in along the shaft and 
send it through the stator windings and all around the stator 
iron, all air leaving by large openings in the casing or frame. 


These fans absorb power but they add many times this power 
to the load capacity of the motor, and the final result is an 
increase in the overall efficiency. 

The whole secret of the success of this ventilating system is 
the directing of the air along definite paths. 

Bulletin 129,describing the advantages of the Pow-R-full motor 
development, gladly sent upon request. 


Saint Louis, Missouri 


Illustrating the passage of the air through the 
It will be seen that all 
parts where heat is produced are bathed with 
currents of cooled air. 


Stator Coil ‘| 
4 An z 


Veo ee mg 


Wagner,Quality Motors were the first 
motors inwhich Directed Draft was used, 
as evidenced by the above advertise- 
ment, which appeared in the popular 
and technical press of March, 1917. 

Even then this feature had been, in 
cluded in Wagner, Quality Motors “for 
several years’ as the advertisement 
explains. 

Isn't it only natural that the pioneers 
in Directed Draft should be the leaders 
of today in this feature?—as indicated 
by the Pow-R-full Motor. 
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HE efficient and dependable 
service for which paper pulleys 
are known is the result of ROCK- 


WOOD guality, conscientiously 
built in. Complete records assist us 
to know the history of every Rock- 
wood Paper Pulley built. Each 
Rockwood pulley is carefully reg- 
istered and labeled that you may 
know it conforms to the high 
Rockwood standard. To avoid un- 
scrupulous imitators, order by 
the name only “Rockwood Paper 
Pulleys”—and see that the pulley 
you get carries the Rockwood 


quality label. 


THE Rocxwoop Msc. Co. 
1947 English Ave. INpIANApotis, U.S.A. 


- 
u f ee RLPRUAME Tame 
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Hl Unique Application 


ood 


EVERY 
WATSON 
SALESMAN 

IS AN 
ENGINEER 





ONG experience, sound judgment 
and ingenuity in the develop- 
ment of machine tools of superior 
merit have placed Wm. Sellers & Co. 
in a foremost position in the mach- 
ine tool industry. 


The same careful judgment and fine 
discrimination which enable Wm. Sel- 
lers & Co. to build the highest type of 
machine tool equipment is also evi- 
denced in this centrifugal Sand-Mixing 
Machine whichis subjected tothe rough- 
est, most severe service imaginable. 


Careful judgment and fine discrimination like- 
wise entered into Wm. Sellers & Co’s. choice 
of the Watson Motor to power this mixer. A 
thorough investigation convinced them of the 
adaptability of the Watson to this particular 
machine. Co-operation of Watson engineers 
helped to insure the success of the application 
which is a unique example of Watson built-in 
construction. 


The motor constitutes the pedestal of the mach- 
ine. It is the fully-enclosed type, ball-bearing 
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Watson Motor—the Choice of Wm. Sellers & Co. 


for this Extremely Severe Service! 


equipped. Sand or dust cannot get into the bear- 
ing chamber; lubricant cannot get out. Bearings 
areextralarge. A dependable, low-maintenance 
motor. Insures quick, economical sand-mixing. 


The machine, Watson-powered, accomplishes 
as much work with two laborers working three 
hours as five men could do in a ten-hour day. 


What is your problem? Let Watson Engineers ‘‘roll 
up their sleeves’? and help you work it out. Watson 
Service is for you. Consult our nearest district office. 


The Mechanical Appliance Company, Milwaukee, Wisconsin 


Buffalo Cleveland Detroit Minneapolis 
Chicago Boston Grand Rapids, Dallas 
Cincinnati New York Mich. Burlington, Ia. 


VASE 


40° Rating —A Dependable Motor 


Des Moines Los Angeles Pittsburgh St.Louis 
High Point, San Francisco Amherst, N.S. Toronto 
N.C. Philadelphia Atlanta Winnipeg 


WIOPOES 
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CRANE CoO. 












No. 7 Brass No. 461 Iron 
Globe Valve We are Manufacturers of about Gate Valve 
20,000 articles, including 


Valves, Pipe Fittings a 
and Steam Specialties 
Brass Cock —— 


























made of brass, iron, ferrosteel, 
cast steel and forged steel, in all 
sizes, for all pressures, an« all 
purposes, and are distributors 
through the trade, of pipe, heat- 
ing and plumbing materials. 





No. 437 Brass 
Gate Valve 


No. 09 Oil 
Separator 





Malleable Iron Reducing 
Return Bend Flanged Tee 





No. 962 No. 20 Horizontal Union Non-Return 

Pressure Regulator Brass Check Valve Steam Trap 
SALES OFFICES, WAREHOUSES AND SHOWROOMS: WORKS: CHICAGO AND BRIDGEPORT 
BOSTON ATLANTIC CITY MEMPHIS INDIANAPOLIS ST. PAUL SEATTLE 
SPRINGFIELO NEWARK LITTLE ROCK ‘ DETROIT MINNEAPOLIS TACOMA 

CUNDED BY R. T, CRANE, 1655 

HARTFORD CAMDEN MUSKOGEE CHICAGO WINONA PORTLAND 
BRIDGEPORT BALTIMORE oni ROCKFORD ouaune POCATELLO 
ROCHESTER WASHINGTON e OSHKOSH SALT LAKE CITY 
NEW YORK SYRACUSE OKLAHOMA CITY GRAND RAPIDS = FARGO OGDEN 
HARLEM BUFFALO WICHITA 836 S. MICHIGAN AVE.  pavenport WATERTOWN RENO , 
ALBANY SAVANNAH ST. LOUIS DES MOINES ABERDEEN SACRAMENTO I 
BROOKLYN ATLANTA KANSAS CITY CHICAGO OMAHA GREAT FALLS OAKLAND 
PHILADELPHIA KNOXVILLE TERRE HAUTE SIOUX CITY BILLINGS SAN FRANCISCO 
READING BIRMINGHAM CINCINNATI MANKATO SPOKANE LOS ANGELES p 


CRANE _ MONTREAL, TORONTO. VANCOUVER, winnipesc, CRANE-BENNETT, Lro. : 


LIMITED CALGARY. REGINA, HALIFAX, OTTAWA, LONDON, ENG, 
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UNIVERSAL SERVICE 


Coxe Stokers 


are stokers of universal applica- 
tion. No matter what fuel you 
burn they will meet your needs 
as they are meeting the needs 
of plants burning 


Bituminous Coal 
Coke Breeze 


Anthracite Coal 






International Combustion Engineering Corporation 


Combustion Engineering Corporation 


Combustion Engineering Building, Broad Street, New York City 











Type E Stokers—for Bituminous Coal Lopulco Pulverized Fuel Systems The Grieve Grate—Hand-Firing 
Coxe Stokers—Anthracite Coal, Coke Breeze and Bituminous Coal 
PHILADELPHIA, PA. PITTSBURGH, PA. MINNEAPOLIS, MINN. ATLANTA, GA. BIRMINGHAM, ALA. 
HAZLETON, PA. BOSTON, MASS. CHICAGO, ILL. SALT LAKE CITY, UTAH ALBANY, N.Y. 








DETROIT, MICH. OMAHA. NEB. DENVER, COLO. MILWAUKEE, WIS. SEATTLE, WASH. CHARLOTTE, N. C. 
TAYLOR ENGINEERING CO., VANCOUVER, B. C. 
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LUNKENHEIMER 


Cast Steel Valves 
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For power plants where high pressures and more particularly exces- mut 
sive temperatures prevail. The 800°F. temperature and 350 pounds stri 
pressure rating for which Lunkenheimer Cast Steel Valves are guaran- Ty 
teed covers every requirement of modern practice and provides a margin batt 
of safety which insures both efficiency and maintenance economy. dray 
Lunkenheimer ‘“Valve-steel” is melted by the electric process exclu- striz 
s.vely, with definite regulation of each step in the foundry. This eee 
method provides a metal structure both homogeneous and free from 
casting defects and highly suitable for valve service. The trimmings BI 
are monel. RA 
The line is complete and includes Globe, Angle, Check, Gate, Non- Sheet: 
return, Pop Safety and Blow-off types in all standard sizes. ae 
Specify LUNKENHEIMER CAST STEEL VALVES and insist on their segme 
installation. Distributors of Lunkenheimer Products situated in every 
commercial center. R ( 
By 


Write for Catalog No. 58-AC. 


tHE LUNKENHEIMER ce: I 


—"“QUALITY "=— 
AMERICAS BESy a LARGEST ACTS OF . 
HIGH GRADE ENGINEERING SPECIALTIE 
LUNKENHEIMER IN THE WORLD 
SINCE 1862 NEW YORK CINCINNATI, U.S.A. BOSTON on 


EXPORT DEPT. 129-135 LAFAYETTE ST.. NEW YORK 
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Rome Quality 
reflects in the service 


Those who use Rome Electrical Copper 
buy more than metal; they provide for 
themselves a dependable service — and 7 . nae 
dependability always proves economy. | 1) pecs 





RAZZ ASE. 


Rome Quality is uniform; the high | ak hatte! Pee 
standard set by the Rome Brass and Cop- | eg Teatattataeas 

per Company is constantly maintained 
by each and every one who has to do with 
the production of Rome Electrical Cop- 
per from workman at furnaces, rolls, and 
machines, to the expert and specially 


trained inspectors and metallurgists. 


Rome Quality Electrical Copper includes: 
switchboard copper; drawn copper com- 
mutator bars of any shape or length; 
strips for armature winding; brush and 
battery copper; rectangular copper bar 
drawn or sawed; round or square edge 4 . = es 
strip copper, soft or hard (in coils or fF Fg 


wound on bucks, or in straight lengths). Sa 


TUBE 


~ 
Ne 






jy SHEET MILLS <! 












—_———s 


s — - ao dry % paste] pas 
BRASS COPPER BRONZE SS se 





Sheets; rolls; rods; anodes; tubes, brazed and seamless; 





strips; extruded shapes; angles and channels; tapered 2 “ne pt, 

tubes and hose pipes; door rail; commutator bars and om wae, ao ~ ae 

segments; electrical copper bar; and rivets and burs. — = = D eRe — = 
a m “FRE! ~~ 


ROME BRASS AND COPPER COMPANY~ ROME, NY. 


BRASS RQ)M E-correr 


2054-P 
ee 








Electrical World 
10th Ave., at 36th St. 
New York, N N. Y. 


ra a 
peey 


eoill tell the 
Industry 


CAL 


make them the 
simple, quick, economical 


SEGUR WAY 


Manutecturers of Kuilwey Material and Electrical Suppiies 
PHILADELPHIA NEW YORK i HiCAGO 
17th and Cambria Streets 8 Church St. 


Monadnock Building 
Pearch Nifieee: Bere Betanton, Miisherch 


Pixtribeteras Lynn Tobe & supply Co, Ltd, Mentréal, Forunte 


DECE 
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M& DELTABESTON ©) =<" 
COLORBESTON FIXTURE WIRES [ 
ASBESTOS INSULATION 


Fixture Wire, Stranded 















for 







Fit re Wire, Stranded 


Fixture Wire, Stranded 





No. 16 Bronze Colorbeston 
Fixture Wire, Stranded 







16 Black Colorbeston 
wp bs Wire, Stranded 


D&W FUSE WORKS 


7K: -neral Electric Company : 
A = PROVIDENCE, R. 1 ve 







A New Form 


of an old and tried product 


“COLORBESTON,” a new, colored, asbestos-insulated wire, has been 
developed to meet the need for a fixture wire that will match standard 
fixture finishes, but which has no braid to char when used in close con- 
tact with high wattage nitrogen lamps. 


Asbestos Fixture Wires for Permanency 


The superiority of asbestos insulation, notably DELTABESTON, on 
wires subjected to heat, is well established. ‘“COLORBESTON” 
Fixture Wire is a new form of DELTABESTON, and is finished in six 
permanent colors, gray, cream, old brass, bronze, black and white. 


A handy sample card will be furnished on request 


of. 
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When you put your 
money into KERITE 
you make an_invest- 
ment in service. You 
do more than buy con- 
ductors, insulation and 
protection. You obtain 
the best possible com- 


LA AL PAA LS 


ir bination of the most 
El AE desirable qualities in 
i Y Wy ‘ permanent form. 
Sea sa Ze : HAM ° 
3 RR i} KERITE remains long 
E | Wl after the price is for- 


gotten. 


a 


KERITES nan Zsa e 


1 
2 
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MAGNET WIRE 
MAGNET WIRE PRODUCTS 





The Sign of Highest Quality and Good Service 


WINDINGS 
ignition Telephone 
Wireless Meter 
X-Ray Transformer 
Magnet Field 


Coils for all Electrical Work 


All coils made according to specifications of customer, and 
guaranteed to be satisfactory. 


MAGNET WIRE 


Plain enameled copper wire 

Single cotton enameled copper wire 
Single or double cotton magnet wire 
Single or double silk magnet wire 
Single silk enameled copper wire 


CUOEEDOUA TLCS EACUAAEAA CREE EDREA TODO PEEUATEAEEOEOOUA TEESE EEO EEEEOEPERELURSASEAERADEGEO DERE D A AODEEUAEERUUEERSO OS SOA TOOEASESEAAASUSEULEEEEDERED OREO E EOE TERA TEETER 


We have one of the largest and most modern plants in the 
world devoted to the manufacture of magnet 
wire and windings. 


Dudlo Manufacturing Co. 
Fort Wayne, Ind. 


EUGDGTARSAAAAVAAANGANALLAAAAAUAAAOELAAAAAAAAEA EEA 


Ticeetsesicenintihideiahibiiidinidiaiabini iain SUPDONDUDEUNGUADOVAEDESDOOOEEREUODEOEDDUEDONSUES OUUDEED 





au tittit nenapeconsaseviinatarsererisantistsitsy teveeeeriiet on ene 
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Rubber Covered Wires and Cables 
Lead Covered Wires and Cables 
High Tension Cables 

Automobile Cables 

Telephone Wires 

Lampcords (Silk and Cotton) 
Portable Cords (Silk and Cotton) 
Fire Alarm Cables 

Mining Machine Cables 


For 30 Years the Standard 


Indiana Rubber and Insulated 


Wire Co. 


Factory and General Offices: 


Jonesboro, Indiana 
New York Offices 


TIREX CAB LE 
Yor Mining Machines 


A demonstration that 


trave P| | PRE XK marx 


Wears at least 
four times as long 
as other cables 


“We, have had one ‘Tirex,” number 3 
concentric cable on an arcwall mining ma- 
chine, which has been in operation about 
one year. This cable shows no sign of wear 


97 


“=f 


UHNHUNENENNNONU ANAL UNGUONEDOAOEOCEOOAODOOOOUUNODOAGERORARSOADSUEOESOSOEAESEOOSNVOONSUOEOON' GOOG ASDADDUDELA OSE OOODYANDDOOEDIONGHOOSED OOOO aUCOANENAORN IAA) - 
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Chicago Office: Thomas & Betts Co. 
210 So. Desplaines St. 63 Vesey St. 
SACU ee nae ee eu eanNa ea eeNN UNE EAU NN ANANTH TEU ENED NENA END ENE EAD EU PEU EEUU EN EEUU 
UNDNDSUNONUEGEOSUSONOEOEOEOEOCONONOSOODEDALEGOONONOOOEOOGODADEUODAOOGEUEOOOODPOSUAUEUEUODOUSOOOAOADEDOSOEODSDEDODEDEOOUEGEDEDEVEDSONONOEVAOEOOOOOERDEDEN RONEN 
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and we have never had the slightest : 
trouble with it.” From a Superintendent = 


of Power and Equipment in a coal mine. 


Every time a cable is repaired or re- 
placed there is a loss due to idle men and 


machinery. As “Tirex’ wears at least : 


four times as long as other cables, it re- 
duces this loss 75%. 


Free samples upon request 
stating type, sizes and 
quantity usually bought. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO — SAN _ FRANCISCO 


PUVUAALLUUTUVTUVRETUNEVUVOOVOOUCUUDUNNAEDAERONOGCUUODGOOOOOGHESOREOESOGEEUGUUGUCOOAOUOONEEOUEEREOOAUGGUGOOOOOOOOREROORAOOOOOONOOO ORONO ONAAGNENINYY cena 
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In A Spirit of 
Co-operation 


AST spring we made a special offer of a Duplex-a-lite and shade 
complete at a nominai charge for the homes of members of the 
electrical industry, and by means of. direct correspondence, several 
thousand units were placed in the homes of those in the industry. 
Our experience has more than justified our spirit of co-operation. 
The direct results has been very gratifying and we are receiving an 
increasing number of inquiries from others in the industry for an 


extension of this educational offer. 


Believing that we could do no greater alized from the use of modern electric 
service for the general good of the in- lighting equipment now available. 
lustry than to acquiesce to this de- Ty thane whi ween eek tein 
Ta } e g Te ver" > > his “a° 4 . 
nand, we have decided to reopen this availing themselves of the opportunity 


offer and, to make its application more last Spring, this opportunity is now re- 


general, are making this announcement opened. We extend the offer to every 


in the leading papers of the industry. individual engaged in the electrical in- 
: 4 dustry. For managers desirous of 
We are preparing to supply the de- J 8 
: : using this means of educating and 
mand promptly so that those in the in- 5 ; ie e 
, a stimulating the interest of their em- 
dustry whose activities are closely re- 

: es ra ployees in better lighting, we will sup- 
lated to the merchandising of light, ploy 8 8 Pp 


DOOTTOETRRRT TTR TET TEE E ETE Tere tere eeeerrererrerererereeeeee 


ply literature that will help to make 
salesmen of them for the good of the 
whole electrical industry. It is a well 
recognized fact that there are more 


shoemakers’ children in the electrical 
wide activities about to be inaugurated industry than in any other. 


may have the opportunity of a personal 


teeneeeer 


demonstration and test of better home 
lighting at the earliest possible time. 


This also in view of the intense nation- 


UORUOOUOENDOOONERORROGURORONEAEOOE 


to awaken the people of this country to 


penenvannesenenenens 


— a DUPLEX LIGHTING WORKS 
the health-ruining condition of the of General Electric Co. 
6 West 48th Street, New York City 


Pests ee Fee ee es ee SS Se eee eS eee ee 


Huceneonenenanee 


averege home lighting and to the pos- 
sible comfort and happiness to be re- 


Duplex-a-lite 


“The light to live with” 


Duplex Lighting Works 
of General Electric Company, 
6 West 48th Strect, New York 


Send me educational material for my employees. 
We have.... employees. 
Wate ci ae, ee. |. Soe een 
CO i oisie la cette tat 


a ot 
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W. G. ABBOTT, Jr. 


Research Engineer 


Laboratory, Wilton, N. H. 


JAMES E. ALLISON & CO. 
CONSULTING ENGINEERS 


Specializing in Utility Rate Cases and 
Reports to Bankers and Investors 


1017 Olive Street St. Louis, Mo. 


Appraisals Rate Investigations 


The American Appraisal Co. 
A Quarter Century of Service 
Milwaukee New York 
Financial Reports 





THE ARNOLD CO. 


Engineers, Constructors 
Electrical—Civil—Mechanical 


105 So. La Salle Street, Chicago 





William A. Baehr Organization 
Engineers 
Specializing in Public Utilities 
Management, Operation, Construction, Plans, 
Reports, Valuation, Rates, Public Relations, 
Accounting, Purchasing. 


Peoples Gas Building, Chicago 


FRANK G. BAUM 

CONSULTING ENGINEER 

Hydro-Electric Developments 
1901-4 Hobart Building 


San Francisco 








BYLLESBY 











NWOINEERS : ' mi 
ENGINEERING AND MANAGEMENT ENGINEERS Consulting Engineer 
CORPORATION Reports—Valuations—Design— Management — : : ‘ ‘ si 
208 S. LaSalle Street Chicago Utilities—Industrials— Municipalities. Electrical and Industrial Properties 
New York Tacoma Harrisburg, Pa. Erie, Pa, 


EDWARD J. CHENEY 


ENGINEER 
Public Utility Problems 


For several years Division Chief with up- 
state New York Public Service Commission 


61 BROADWAY NEW YORK 








E. W. CLARK & CO. 
MANAGEMENT CORPORATION 


ENGINEERS 


Power Plants, Electric Power Trans- 
mission and Industrial Applications. 


Huntington Bank Building Columbus, Ohio 







Construction—Management—Valuation 


HUGH L. COOPER & CO. 


101 Park Ave. New York 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Power Plants, Sub-Stations, Transmission 
Lines, Industrial Plants, Examinations and 
Reports, Valuations, Management of Public 
Utilities. 


611 Chestnut St., Philadelphia 
New York City Chicago 











LABORATORIES 
Electrical and Mechanical Laboratories 


Tests of Electrical Machinery, Apparatus and 
Supplies, Materials of Construction. Coal, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories. 


80th St. and East End Ave., New York 


FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Electric and Steam Power Plants 
Difficult Dam Foundations 


FORD, BACON & DAVIS 


Engineers 


115 Broadway 
New York 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 


ENGINEERS 


Monadnock Building Chicago, II. 


Gannett, Seelye & Fleming, Inc. 


Memphis, Tenn. 





CHARLES B. HAWLEY 


Consulting Engineer 
WATER POWER DEVELOPMENTS 
Washington, D. C. 





IVES & DAVIDSON 


ENGINEERS 


PUBLIC UTILITY PROPERTIES 
Design—TRANSMISSION LINES—Build 
15 Park kow. New York 








ELECTRICAL TESTING 


KREHBIEL COMPANY 


: General Hydraulic Engineering, including sroey SEC TRIC 
—— ageien! 1 the design, financing. construction and man- 
Special Machinery a agement of hydro-electric power plants. 


1712 Marquette Building 
Chicago, III. 


WILLIAM S. LE 


Mem. Am. Soc. C. E. 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
511 Fifth Avenue, New York City 
Charlotie, North Carolina 


E. S. LINCOLN, INC. 


Consulting Electrical Engineers 


Designs Investigations Reports 


Electrical Research Laboratory 
534 Congress St., Portland, Maine 


MACK & MACK 


Contracting Electrical Engineers 


Construction—Transmission Lines 
Power Plants—lIndustrial Plants 
Sub-Stations, etc. 


103 Park Ave., New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydr -electric Developments, Water Supply. 
Irrigetion, wvrainage, Flood Control. 


New York City, 30 Church St. 


M. H. MERRILL & CO. 
ENGINEERS 

Industrials—Utilities 

Designs Appraisals Management 
Purchasing 


Reports 


50 State Street Boston, Mass 





N. J. NEALL 


12 PEARL STREET, BOSTON, MASS 


Fred Ophuls, M. E, Halbert P. Hill, . 
res. Vice-Pres. & Gen. Mer 
J. Harold McCreery, M. E., Sec. & Treas. 


OPHULS, HILL & McCREERY 


Incorporated 
ENGINEERS 
Power Plants, Industrial Plants, 


Mechanical Refrig- 
eration, Ice Making, Reports, 


Specifications, Tests 
and Appraisals. 
112-114 West 42nd St., New York City 


PACIFIC RADIO FACTORS 
RADIO ENGINEERS 


Consulting Designing 
Construction Manufacturing 
Perfected Are Systems 


Napa California 
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eM INCKERHOFF & DOUGLAS PRESTIGE 





STONE & WEBSTER 


EXAMINATIONS REPORTS VALUATIONS 







Engineers Constructors Managers 


is an important item in business. A 
Hydroelectric, Steam & Industrial Plants and 


Structures designed, built and operated card in this directory—in the stand- es 
84 Pine Sane Wiens, Wash ard business paper of the industry— ee SERVICE 
5 a es will help build prestige for you. : 
743 Hanna Bldg., Cleveland, O. NEW YORK BOSTON CHICAGO 











W. EDGAR REED 


Consulting Engineer 


5 : * . : Specializing in Design and Construc- 
Designer of Electrical Machinery Mechanical and Electrical Engineers tion of Power Plants, Hydro-Electric, 


SARGENT & LUNDY Thebo, Starr & Anderton, Inc. 


Incorporated ENGINEERS AND CONSTRUCTORS 


Estimates, Reports. Plans, Specifications 


and Supervision of Lighting. Railway, Indus- 1412 Edison Bldg. —— =. riearsnain ee 
trial and power Installations. 72 West Adams St. Asersioss. nae. 
585 Union Arcade Bldg., Pittsburgh, Pa. Chicago, III. Sharon Bldg., San Francisco, Fresno, Cal. 


DWIGHT P. ROBINSON & CO. 
Incorporated 
With Which Is Consolidated 
Westinghouse, Church, Kerr & Co., Inc 
Design and Construction of 
Power Developments, Electric Railway Work, 
Industrial Plants 


. ¥. SAYE THE J. G. WHITE 
ENGINEERING CORPORATION ENGINEERING CORPORATION 
The seen ene "Conatraction of Engineers-Constructors 

Steam Power Plants and Industrial Plants, Buildings, Steam 
Water Power Developments Power Plants, Water Powers, Gas 


for Industrial and Mining Companies Plants, Steam and Electric Railroads, 


125 East 46th Street, New York Knickerbocker Bldg... Broadway and 42nd St. Transmission Systems. 
Chicago Montreal Dallas ; 


Youngstown Los Angeles 


New York, N. ¥ > wr 
7 East Redwood St.. Baltimore, Md. 43 Exchange Place, New York. 


SANDERSON & PORTER 


Engineers 


SCOFIELD ENGINEERING Co. GARDNER S. WILLIAMS 


Consulting Engineers 


Consulting Engineer 


Reports, Designs. Construction. Management 
_ Hydro-Electric Developments. 
Railway, Light and Power Properties. 


Power Stations Gas Works Water Power and Electrical Developments, 
Hydraulic Developments Electric Railway Reports, Designs Specifications, Surveys. 


esigns, 
Superintendence, Estimates, Appraisals. 


Chicago New York San Francisco Philadelphia Cornwell Building. Ann Arbor, Mich. 
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in 


INVESTMENT BANKERS are offered 
POWER and LIGHT SECURITIES 


issued by companies with long records of substantial earn- 
ings. 
We extend the facilities of our organization to those desir- 


ing detailed information or reports on any of the companies 
with which we are identified. 


ELECTRIC BOND anp SHARE COMPANY 


(Paid-up Capital and Surplus, $27,000,000) 


71 Broadway, New York 
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ignified Publicity 


The Directory of Engineers in Electrical World is the recognized center for the business 
card announcements of consulting electrical enginecrs. It is known throughout the industry 
as the logical place to find the organization or individual best fitted to render the services 
needed. The man with an electrical problem—by turning to the Directory of Engineers in 
his business paper, Electrical World—has a choice of representative specialists who are 
ready to aid him. It saves time and money for the man with a problem, and it offers the 
consulting engineer an opportunity for securing additional business in a dignified and ethical 
manner, through the standard business paper of the electrical industry. 


Does Your Card Appear Here Regularly? 
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Chicago to the Front 


We always carry an enormous stock of all 
the leading types. All machines we sell 
4 ee rere are Bargains sold under regular prices. We 
WSED /SLECTRI "AL KAACHINERY: are quoting exceptionally low prices for 
immediate shipment. Wrte us. Repair de- 


Overhauled like new—quick shipment partment. Expert work. Motors rented 
during repairs. Large stock available. 
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= 3-PHASE, 00-CYCLE GENERATORS | 250-VOLT, D. C. GENERATORS | Hp. Speed | / 
= 1 Speed Kw. Speed 75 Gen. Elec ; 750 | 1 = ° K., type I, form M, | “ 
= : owing 75 slip ring, co: 
= 1 is Electric Machinery, rev j § Browning R00 100 Ft. Wayne. 490 Ea ; I és ! ; 
= tleld, 2200-volt 1200 l 7% Sturtevant 1150 150 Burke 375 3 35 G. E., form K 600 = 
= ] 50 Gen. Elec., type ATB, 1 15 Fairbanks-M orse 125- 200 Burke . 500). ’ cee sae an = 
= rev. field, 240-480-volt 1200 250-volt, 3-wire 1325 300 Allis-Chal., slip ring 500 | 3 10 G.E., Type KT LSOt = 
= ] 50 Vestinghouse, type G, l 20 Holtzer-Cabot 1250 12 10 l'riumph 5 1750 = 
= revoly. field, 220 or 440 1 20 General Fiectric to 1 10 G. E., type KT tone = 
= a s ™m eng Q0 7 : + ' ive SK 2 = 
= FI os ads os i. ws De ert 220 or 440-VOLT ba eee ae :  s 
= 50 =Crocker-Wheeler revolv. ||. = eee ite Sane 3-PHASE, 60-CYCLE MOTORS | 5 3. K., type KT 1x00 = 
= field, 2300-volt 1200 ] 25 Milwaukee to Erie-Ball , , 7 ; i" : 
= l 0 Gen. Elec., type TRI steam engine 349 | Complete Stock, All Sizes and Speeds | 1 50 Westinghouse, type CS 1750 
= ) ; a LE, H steam engin as ; ee 7 pn é zs 
= rev field, 240 or 480 volt, 1 25 Westinghouse to Buffalo Capacity 1 Hp. to 15 Hp. Included | 9 59 GE. type KT 120 
= to New York  safct s vertical steam engine 325 | Hp Speed > ie Cae : 
= steam engine 300 l 30 Western Elee 1250 | ‘ 0) G. E.tormK 1800 1 50 Allis halmers S65 z 
= 5 Westinghouse, 2300 volt 1 30 Nurthern S50 « < oe aoe ‘ oe nO West e. type CX B50) 
= aie Raat 1200 1 30 Ft. Wayne 750 1 20 W esti ; use, type ¢ > 1740 . a i . p 
= l > \Westinghouse revol\ l 45 Westinghouse 850 l 20 Gen Elee., type KT 1200 2 50 Allis-Chalmers 6o0 
= tiel 1,2200-volt alternator I 10 Westinghouse 690 ! 20 Gen. Elec., type M1 1200 | 2 75 G.I form } 1260 
= to Mekewen steam engine 257 l 50 Northern y 850 | 1 20 Gen. Elec type MT, . op : iui HI 
= Ho leetric Machinery, re ! 60 Gen. Elee. 3-wire, 125- | slip-rir able speed 1200 A ‘2 Westl . Lype I, 
= 14, 2300-volt 900 : 250 volts . 9235/1 20 Westinghouse, type CCL 1120 ip-ring, to  Wilson- 
= estinzhouse, I 6eld. 1 150 Gen. Elee-Curtis Turbo 9 “3 re KI o00 at thy Poe a 
= 70 estit house ey ‘ : J l 20 ; I } ‘ P 3-stave centrif- 
= 40K) itt Harrisbur Generator 2000 i 20) GI are ie ‘ yaer, i 
= 1 nin am engine. 3 | 2 200 Westinghou 6-Pole to a ; ugal pump 1750 
= leming steam engine 300 | Ideal Engit oO | = 20 Oti YOU , 
: l 75 Ridgeway, revolving field ! = : 2 20 Westinghouse, type HF, 1 75 Fairbanks-Morse sl-ri 721 
= 220-volt to Ridgeway ano | :-P : ‘ slip rir t peed 8650 100 G. E., form K PSOO 
= i engine 300 | 3-PHASE, 2: MOTORS on Cros } } &50) aaa a“ : ; ae 
= Crock Wheeler re\ 220 It 24) ¢ i; } a ; cs wm OO Gen. Elec., form L 720) 
= field, 2300-volt, 2 or 3 | Hp ced ; 4 = i yi 150 Gen. Elee., type I, fort 
= phase to McEwen steam a : Gen. Ele =50 |) 5 yey : ' De MI D . BOL 
= sartase 97 2 ren lec 7 2» i » 
= , " e ne...» ei = 275 6 7% Allis-Chalmers 750 1 DY Linecol a | 150 \ tinchouse tyne 
z ie ashe eae fae 16 714 Gen. Elec 75011 2 Crocker-W heeler 17 CCL, 2200-volt . 45 
= Pt ig eh yin oneemgguel ET 2 10°” Westinghouse 144011 25 Fair ks-Morst Le 
= 240-volt, 2 or 3 phase 1200 1 10 Westinghouse, slip-ring 7 i 25 Crocker-Wheele 1) 200 \ ti ouse, CW, slip 
= l 100 Westinghous revolving | 14 0 Gen. Elec 7 i 0 G E.,t K'l a8) t ' 
= t 2200-volt 900 } 15 Westinghouse, slip ring 70 l 20) ii ‘ 1S 
= 1 150 A lis-« ilmers  revoly 8 1d Gen. Elec 750 ] 30) Wag vound ro ) 250 ( I type I, form 
= field, 2300-volt, direct | 0 G lee 75 ) West ‘ 1126 IX, 550-volt ) 
ll 2 n. Elec é l ¢ ty 
= con. to Buckeye steam 7s 5 Spracue 750) 1 1 30) Wagener (¥ ® : 
= F 5 ( unks-Mors¢ ‘ 
= engin 225 1 25 Westinghouse 730 1 1 x0 Vesti ise, type HF, : 7 0 40" rit 
= 1 16) Klee. Machinery Co.,440 I B5 Allis- halmer 1450 lip-! es ring, 220 or 440-vol 
= revolv. field i 600 10 Westinghouse, slip ri 7 ! 0 G. E., type M'l I 7 t 300 Westinghouse, CW, slip 
= 1 200 Gen Et type ATI 7 0 Westingho 7 1 0 W esti oust e MS 56 i 140-volt 
= rev. f d, 2300-volt 600 7 50 Gel Elec To" i . Riel ‘ 850 
= I On Gen Elec, type TRI 60 Allis-Chal 720] 1 35 ‘ i pe |. forr { 1 500 Westinghouse, HI p- 
= rev. fleld, 2800-volt ' bo ALts- Chal 0) p-rit 12 ring, 440-volt 
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OHN A. STEWART ELECTRIC Co. 


S. W. Corner Water & Vine Sts., Cincinnati, Ohio 
1814 Continental Bank Bldg., Chicago, II1!. 2112 Central! Street, Kansas City, Mo 
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: MOTORS FREQUENCY CHANGERS | 11200 ky. Westinghouse, 350 volt, D.C., 400 z 
= , r.p.0 at with 1700 hp. Westinghouse = 
= ! 1400 hp. Westinghouse Type C.W Slip-ring i 00 kw. G, E., 3-ph., 25-cy 6000 volt to now 2-ph., b0-cy., 2200 voit, 400 r.p.n y = 
= Kolling-mill type Motor, 3-ph 60-cy 2300 }-ph 60-cy., 2400 volts 750 re , four hro (reconnectable 3-ph Located = 
= volt 05 pm., with magnetic control panel | bea - can be parated, making 2 motors | n Ter = 
= complet rT! motor is brand ew i | ] 100 kw. G. E.. same as abov 375 rep. 150 kw Westinghouse, 250 volt, D.C 00 z 
= 0 ai crate } ] 500 kw. G ame as above 375 r.p.m rp. generator With 225 bp. Westinghouse = 
= i 1250 Kva. Ws tinghouse Synchronou 6600 | 2 1250 ky . E, 3-ph., 25-cy., 6600 volts, pl “5-cy.. 6600 volt 500 v.p.m.. sy! = 
= t s-ph., 25-cy., 450 r.p.m., wit Larting | 75 p tor, type A.T.I to A.f ger ct mote Located . New York = 
= move , | it ..0.B 1006/2700 volts, now 2 1—100 kw. Westinghouse, 125/250 volt. D.¢ = 
: ; 239 eo we Se ees, | 6-00 wey Cet ectab i ph 2300 volt H2%e-cy 1100 nN gel t vith 150 hy Westing = 
= 00 volts, siip-ring, 505 r.p.m., with startet | with direct connected excite Located nes | hou 0 volt, MD.¢ mé 1100 r.p.m.. = 
= 1 00 hp. New Allis-Chalmers, 3-ph.,25-cy., 440 New ¥ k ; , with panel Ctniad tls Siig ; D E 
= vorts, 389 F.p.m. ' & induction type, | 1—500 kva. Westinghouse, 3-1 25 6oo0 | = 
= with drum control , | atl 375 r.p.m. motor, ¢ M-ph., 62%-cy BOILERS - 
= 1 350 hp. New G b.. >-ph Se cy 550 volts, 2700 s generat connectable — fe I , 2 180 hp. ster Wat Tithe code built. 168 = 
= 600 rpom tirrel ige 10 no excit Caled near Now Work | « . hee ne a ; — E 
= t--200 hp. General Elect: ¢, 3-ph., 60-cy., 2200 | )- 490 kva. G a its 5 ey ci > ae & pressu : land dos grat com : 
= volt 60 r.p.m., slip-ring motor, with starter 75 . mot ' >») B2% 100 ; : eas . \ Boil = 
= i 250 hp. Allis-Chalmet brand new >-ph 60 Te, - = ae etnias bie “ph 5 ; ©) es wai G : ‘ ab tok r oe . ons 5 
= cy 2200 volt 514 v.p.m., slip-ring induc ‘ . . ¥ ee ee toe ae ; ‘ 1 3 
= tion motor, with Westinghouse primary, Cutler — Jacated near New Yor | ‘ a bp. Sp it oe i ave ee > 
= Hammer secondary starte - 5 or He ; oo = 
= i—250 hp. Allis-Chalmers, 3-ph., 60-cy 2200 CONDENSERS — 5 A ” ¥ veulhe condition ; = 
= volts, 870 p.m. slip-ring induction motor | Westinghouse Ne 1) Le Bi Low-level Jet | 4 Ske hn Wy SS tae \ . 
= with Westinghouse primary and Cutler-Hammer Cond ‘ complete with moet ad pumy ae o a aa - ~ ' ” oo Ad ie = i ° z 
= econdary starter t ‘ and piping Used « \ do new CACSHENT CONGITN es , s¢ rk = 
= 2—150 hp. Allis-Chalmers, 3-ph 60-cy 140 n perfect eonditic Good | it Michigan or any other State z 
= volt 865 rp.m quirrel-cage mot with delivery ¢ nat ROTARY CONVERTER = 
= tarters. i tend 2 = 
= 1—250 hp. Burke, 2 or 3-ph., 60-cy., 2300 volts, GENERATOR AND ENGINE 1-500 kw. Westinghouse, 2300 volts A.C., 250 5 
= 0) nehror ) } a olf 1 vit transform and switehboard = 
= t p.m., yochronous notor with direct | e . > . 4 = 
= connected exciter and starting pa 1. :e 240 kw. Ft Wayne, S-ph.. Hd-cy 2500 volts | Duels; ne ouditic Immediate liipment = 
= 200 Motors, ranging from 7% to 75 hp 3- a p.m eve K Neld wit — : ‘ te : 7 00 kw. Westinghouse. 60-cy., 3-ph., 11,000 

= ph., 60-cy., 550 volts, 40-degree motors, with con- direct connected to 13 x 27 x 2 Busse) tar | olts A.A 50 volts D.C., with transformers, 

= trollers, at prices which will enable dealers with lem compour d val “tar = y eng ne Ex- A and Da panel Other transformers 

= rebuilding-shop facilities to purchase, rebuild and cellent Ag hitic mevediat hipment | ‘ ible fe different ratios. ‘ . ; 

= sell at a profit. Detailer lists mailed upo: quest. Cineinnat 1— 400 kw. G. E,. 250 wits D.C., 185 volts A.C., 

= ) m.; wo transformers. 

: TURBINES MOTOR GENERATOR SETS | l 00 kw. G. E. Same as above, 

= * : | ‘gt cfs on.v = 25 

: Immediate Deliver aE Tia a eae 

= 3—500 kw. Gen. Elec. Vertical ph. 60-cy., : N : _ volts, .. 750 rp.m., w 50. kvi ans 

= 1800 r.p.n aSGe celts. with 5088 ac. 2. | Installed Brand New—Never Operated formers, 6000 volts to 83 volts—3 air cooled, 

= .m.,. 33 rolts i ” sq. . ; to _Volts— ‘ 

= surface -condenser, with piping to headers, | 2--2140 kw a a 2 . volt mene one oj) cooled, Toeated near New ¥ 

= Beautiful condition Immediate delivery. eurrent Generator, direct connected to synchron- 

= 2—400 kw. Westinghouse Bronze Bladed, 2 or 3- ous motor, 3-ph., 25-cy., 12,000 volts, with ENGINE GENERATOR SETS 

= ph., 60-cy., 3300-2300-550-480 volts, 3600 | 00 kw. 275-volt (D.C.) 3-ph., 25-cy. Rotary Write for Bulletin No. 2, describing some 

= r.p.m., condensing with 2500 sq. ft. surface Converter (used as exciter) and complete | excellent units at most attractive prices and 

= condenser. switchboard equipment. immediate delivery. 
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Cortlandt 42 


Curtis 


Curtis, 
Practice 
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1—375-Kva., 


bractica 
125-Kva., 


375-Kva., 
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MOTORS—GENERATOR 


TURBO-GENERATOR SETS 


480/240-volt, 3600-r.p.m., 3-phase, 60-cycle Gener elect 


ron-condensing, with direct connected exciter and switchboa 
lly new. 

$80 /240-volt, 3600-r.p.m., 3-phase, 60-cycle General Electri 
non-condensing, with direct connected exciter and switchboa: 
ully new. 


ENGINE-GENERATOR SETS 


480 or 240-volt, 3-phase, 60-cycle, 150-r.p.m. General Elect 














ATB” revolving field with ¢ tehboard panel, direct connected ex¢ 
and direct connected with 22 x 27 Erie Ball, left hand, side crank, non- 
condensing engiue, com plete 

1— 240-1] 480 or ?240-volt, 3-phase, 60-cycle, 164-r.p.m,. General Elect 

ATB" revolving field with switchboard panel, direct connected exciter 
und direct connected to 16 x 22 Erie Bell, right hand, side crank non- 
condensing engine, complete 
~125-kva., 2200-volt (also 220 or 440-volt), 200-r.p.m. General Electr 

‘TB”, 3-phase, 60-cycle, direct connected to 16 x 15 lett hance 
cr Erie City double eccentric, slide valve engine, complet 


LARGE MOTORS (Complete) 





eed M keondT 
Oso 600 60 Gen. Elec., Slip Ring, 3 bearir 
200, 55 150 60 Westg. CW., Slip Ring, 2 bearing 
140/220 00 25 surke 3 bearing, slipring 
140 £220 600 ; 60 Gen. Elec. ‘‘M” slip ring x 
200 720 6 Gen. Elec. ‘‘KT,’’ sq. cage ear 
10 220 500 3 2 Gen. Elec. slip ring, 3 b« uring 
230 175 LD 1 Westg. 2 bearing 
200 600 3 Gen. Elec. sq. cage, 2 t ring 
00 BO 8 |0OUb be Gen. Elec. ““CLB” 
10/220 690 60 Gen. Elec. slip ring 
0 690 Q 60 Gen. Elee slip ring 
2200 900 60 Ci Elec. ‘*K,”’ sq. cage 
20 690 2 ¢ Ge I c. form ‘*L 


ARCHLIGHT SECTION |=) 
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Cortlandt 4204-4205 
Hl Volts Speed Ph. ¢ Make and Type 
75 440/220 900 60 Westg. ‘HF’ slip ring 
75 140/220 514 3 60 Gen. Elec. *‘M”’ slip ring 
Complete stock of smaller motors — quotations upon request. 
“) 2300 600 3 60 Gen. Flec. | “ATI” direet connected exciter 
2300 600 3 60 Gea. Elec. ‘ATI" belted exciter 
2 2300 900 3 60 Gen. Elec. *‘ATI” direct connected exciter 
(Each ea te with starter, rheostat, etc.) 
Gen 200-Kw, 250-V,600-RPM, Westg. compound wound 
Motor, 3200-HP, 2300-V, 600-RPM, 3 ph, 60 cy, Westg. synchronous 
Gen. 200-Kw, 125-V, 600-RPM, Westg. compound wound, 6 pols 
Motor 300-HP, 2300-V, 600-RPM, 3 ph, 60 Cyl Westg nehronous 
Gen. sme 550-V, 600-RPM, Gen. Elec. ““CLB” 6 pole 
Motor, 300-HP, 2300-\V , 600-RPM, 3 ph, 60 cy, General Elet ATI" sy1 
Gen. 104 -Kw, 1200- RPM, 250-V, 6 pole, ““*RC’’ Gen. Elec 
Motor, 1 0-HP. 1200-RPM, 440 220-V, 3 ph, 60 cy, Ge 1. Klee. sq. cage KT 
Gen. G0-KW, 250-V, 1200-RPM, comp. wd “Re * Gen. Elec 
Motor, 135-HP, 2300-V, 1200-RPM, 3 ph, 60 cy, Ge n. Elec ATI" sy! 
Gen 50-Kw, 250-V, 900-RPM, comp. ws RC Gen. Elec. 
Motor, 75-HP 440-V, 900-RPM, Gen. Elec. 3 ph. 60 €) ‘KT 
Gen 50-Kw, 125-V, 900-RPM, comp. wd. Gen. Elec. **DL¢ 
Motor, 75-HP, 440/220-V, 900-RPM, 3 pb, 60 cy, G Elee KT’ 
Gen t0-Kw, 250-V, 700-RPM, Westg. comp. wd pe “Ss” 
Motor, 60-HI, 440/220-V, 720-RPM, 3 ph, 60 cy, Westg. sq. cage 
Gen. 15-Kw, 250-V, 1140-RPM, comp. wd. Crocker-W heeler, *“CCD" 
Motor, 25-HP, 440 or 220 V, 1140-RPM, 3 ph, 60 cy, sq. cage 
K Spe L éeand Type 
$50 1S0 240 $50 “15 Gen. Elec ATR 13 bearing 
250 £80,240 150 3 60 Gen. bl “ATB bearing 
200 (2 2300 600 } 60 Gen. Elee. “ATB" 2 bearing 
175 240 900 60 Westg. Rev. field 
rE 22 0 900 60 Gen. EF} ATB 
Ht 240/480 1200 60 Westg. Rev. field 
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NOTHING BUT GOOD EQUIPMENT 











New and Used—Guaranteed Condition—Ready to Ship 
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Slip Ring Motors Phase. 60-Cyveclk 3-Phase, 25-Cycie I—70-kw., 125-volt, 580-r.p.m. Westinghouse SA 
Hp Volt ; } iui 300 140 iv eneral Ele interpole Generator, coupled to 100-hp., 
é : 200 $40 One General Elect: 140/220-volt, 3-phase, 60-cycle Gen. Elec. 8S 
250 220 6 reneral bl Ml 150 140) Cier bleet! } Cage motor 
200 2200 600 Generall Nl 100 140) Westinghouse, sq. cage . 
200 220/440 60K General lect NI 125-volt, 1150-r.p.m. Westinghouse S 
200 220/440 600 Allis-< Ime ANY DIRECT CURRENT MOTORS : wr, coupled to 25-hp., 220/440-volt, 3- 
150 2200 600 General blectri M , vs , , 5J-cycle Westinghouse S Cage motor. 
150 220/440 600 General Flectric M H | Vol Mak Type . 0 
150 440/220 720) «General ele i M 120) <3 Westinghouse SIx —9-kw 125-volt, 1700-r p.m Westinghouse SK 
100 440/220 720 General Kleetric M 100 ( ) General blectric RC Generators coupled to l5-hp. 220/440-volte 
100 2200 720 General Electric M 100 , 1150 General Electric R¢ 3-phase, 60-cycle, Westinghouse C.S. motors. 
100 $40 /220 900 General Electric M 30 23) 1) General Hlectrice CL-A 
100 200 600 Cieneral Fleetr M Ls 234 bm Ant al Electric RC ° ’ sila ala — ainsi - i 
a5 2207440 790 General ilectric NI 75 0) ’ General I leetric § R¢ ALTERNATING CURRENT GENERATORS 
ar 99, c aa ty \ io 0 ( Vesting house > 
60 os o c + a eat h Saver tc ‘ ae 75 115 175 Westinghouse SA 1—200-kw. Allis-Chalmers, 2300-volt, 600-r. p.m 
= 60 220/440 1200 General Electric M an ean 70 Westinghouse - Teens aces, ire RF Generator with 
= : 9 < » ric x oO 23 pot Ss izue direct connected Exciter. 
: 60 440/220 900 GeneralKlectrie MT | 5 115 565 Westinghowe = 8K | |< 
= aK pt 0 nara hectr MT 35 230 S00 Westinghouse $ ; 1—60-kw. General Electric, 2300/480/240-volt 
= 80 320 410 500 Gen ma le trike MT 30 230 00 Westinghous M a oa p.m., 3-phase, 60-cycle RF Generator, 
= 5 22 i ri eu a 3 3 =o -Sprague D with direct connected exciter 
= 50 2200 900 General Electric MT 30 230 700 Git prague ; 
= 50 2200 600 General Electric M'l is = i ’ ' oc ne oe CQ 1—50-kw. General Electric, 2300/480/240-volt, 
= = kan 900 Generai} Poe er 10 334) 1150 General Electric R¢ i-phase, 60-cycle RF Generator, with belkca 
= ‘ : 220 1200 Genera ectric or aa ; . 2 exciter 
= 30 440/220 900 Allis-Chalmers ANY 10 11S #0 Allis-Chal I 
= 2°20 440/220 am Genert ectri \ ~ TRI — _ nome 
= ‘ — ee ; DIRECT CURRIE NT GENERATORS ENGINE GENERATOR SETS 
= 4h Valte Speed | ak : u 160-kw., 250-volt, 230-r.p.m. General Electric, 
= : ‘ade, > : . ) 254 900M ng house SN type MP, form L, direct current Generator, 
= Squirrel Cage—3-Phase. 60-Cyck 90 250 1100 Cis il Electric R¢ direct connected to 17 x 16 Harrisburg Standard 
= 100 440/220 900 General rlectric Is 85 125 THO Cie al Klectric MP-H side crank engine 
= 100 440/220 720) General Electri kk 75 250 1100 General Electric R¢ 
= 75 440/220 900 General Electric KT 75 25 975 General Electric CL-A i—150-kw., 250-volt, 225-r.p.m. General Electric, 
= 50 440/220 1200 General Electric KT 70 125 575 Westinghouse SA form RB, direct current Generator, direct 
= 50 440/220 900 General Electrix K 33 125 725 General Electric Sprague connected to 16 x 18 Harrisburg side crank left- 
= 50 550 900 Westinghouse CCI 0 250 450 G. E. Sprague D hand engine 
= 40 20/440 1200 General Electric K 22 250 850 Crocker-Wheeler D 
= 35 220/440 900 Westing house Cs 17 125 1125 Westinghouse s i—-100-Kva., 220/440-volt, 2 or 3-phase, 60-cycle, 
= 30 220/440 1200 Allis-Chalmers AN 290-T p.m Westinghouse Cenerator, direct 
= 25 440/220 600 General Electric K . Tr Te; connected to 14 x 24 Hamilton Corliss four-valve 
= 25 440/220 900 General Electric L MOTOR GENERATOR SETS heavy duty Engine, practically new 
= 25 440/220 600 Allis-Ch almers AN i—100-kw., 250-volt, 900-r.p.m. Westinghouse } ; ? J 
= 25 220/440 1200 General Electric KT SK Generator, coupled _to Westinghouse | 1!—60-kw.. 120-volt. 275-r.p.m. Western Electric 
= 25 440/220 1200 Westinghouse cs 2200-volt, 3-phase ti eSynm mroneus Enties } Woe rato : direet connected to 13 x 12 Ball- 
= 2 440 /220 1200 General Electric I |} 1—75-kw., 250-volt, 1150-r.p.n Gen. Elec., Re j ood center crank engine 
: = 15 440/: 1200 General Flectric I | interpole Generator, coupled to 100-hp. | 
= 10 440 1200 GeneralE’ectric L 440/220 volt, S-phase, 60-cycle Gen. Elec. 8 1—25-kw , 120-vult, 300-r pm., direct connected 
= 10 440/220 900 General Electric KT Cage motor to8% x 10 Ball-Wood center crank engine 
We also have a number of other desirable Engine Generator Sets—both A.C. and D.C. and a large stock of 2-phase Motors. 





SUMAN 





TELEPHONES 
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Picked at random from our large stock 


Compare These Motor Prices 


These are only a few of the bargains we offer: 


NEW MOTORS USED MOTORS 


HUCVACTOUEVOCTUEAUOOREOEROUOOEOOELOGEVODEDOVOECVECOECOOCYOOASEOOSTONTUECOGOUEEOOSOOSCUEONEOOROSOOROVEOOODOOEFOOEOEDOREOEDOOTVESNONONNOUOUNSTOONOOCOVONDD 


. Hp. Make Ph. Type Cy. Rpm. Volts Price 
po ; .R 

ae ee eee eee eee 400 Wehse. 3 Synchro. 60 450 2200 $1,000.00 
550 Cr.-Wh. 3 Slip ring 60 1170 2200 $1,875.00 200 Gen. Elec. 3 Slip ring 60 600 2200 1,400.00 
60 Gen. Elec. 3 KT 60 1160 220 555.00 . oa — Sa : 0 ro. ro oa m4 . acon 

jen. Elec. 3 Slip ri 90 44 775.00 _ en. Elec. ipring 60 514 100. 
oF Se eee ee ; 75 Gen. Elec. 3 Slipring 60 900 2200 "825.00 
8— 50 Gen. Elec. 3 Slip ring 60 1200 220 600.00 Ds Fbks.-M. ; Sq. cage 60 900 220 325.00 
12— 25 Gen. Elec. 3 KT 60 1200 220 302.00 2— 50 Burke 3 Slip ring 60 1200 220 475.00 
5— 20 Gen. Elec. 3 KT 60 1200 220 267.00 — a yx eee ong ring S a = eae 

xen. . 8 216.00 _— ‘ncoln q. cage 12 . 
— a ee ee ee 2— 30 Ideal 3 Sq. cage 60 1150 440 300.00 
10 Ba 3 Compen. 60 1800 220 = 216.00 | > 95 Wagner 3 Slipring 60 1150 440 — 375.00 
6— 7} Bell 3 Compen. 60 1800 220 190.00 200 Wehse. 2 Slip ring 60 580 220 1,275.00 
13— 5 R.&M. 3 Compen. 60 1700 220 94.00 i. — on - ea 60 900 cae oes 

aa Gen. Elec. T 60 1800 550 75.00 va. Stanley 2 Alternat. 60 900 2 ; 
a a ee oe 75 Burke 2 Sq. cage 60 360 220 750.00 
p— 7en. ec. 2 KQ 60 1200 220 216.00 90 Diehl Shunt 460 240 575.00 
200— 4 West. Elec. 1 SA 60 1725 110 17.75 90 Gen. Elec. Compound 625 220. = 775.00 
55— 4 West. Elec. SD 1725 110 18.75 90 Wehse. Compound 675 220 625.00 
75 Diehl Shunt 340 220 575.00 
4— 47 Wehse. Compound 600 500 375.00 


Some have not been used over 60 days 


All of the above carry our usual ONE YEAR GUARANTEE—LARGEST STOCK OF ITS KIND IN AMERICA 
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Brand New 


Generating Units 
For Short Delivery 


1—75 KW., 250 Volts, General Electric direct current gene: 
ator directly connected to a single non-releasing Corliss En- 
gine. Includes a standard, single panel switchboard. 


1—200 KW., 260-275 Volts, General Electric direct current 
generator directly connected to a simple non-releasing Corliss 
Engine. Includes a standard, single panel switchboard. 


1—400 KW., 250-275 Volts General Electric direct current gen- 
erator cirectly connected to a simple non-releasing Corliss 
Engine. Includes a standard, single panel switchboard. 

1—120 KVA., 2300 Volts, 60 cycles, 3 phase, Western Electric 
Alternator, directly connected to a simple, non-releasing 
Corliss Engine. Includes a belted exciter. 

1—312 KVA., 480 Volts, 60 cycles. 3 phase, Western Electric 
Alternator directly connected to a simple, non-releasing Cor 
liss Engine. Includes a belted exciter. 

1—312 KVA., 2300 Volts, 60 cycles, 3 phase Western Electric 
Alternator directly connected to a Condensing Poppet Valve 
Uniflow Engine. Includes a belted exciter. 

1—312 KVA., 2300 Volts, 60 cycles, 3 phase Western Electric 
Alternator, directly connected to a simple, non-releasing 
Corliss Engine, Includes a belted exciter. 

1—450 KVA., 2300 Volts, 60 cycles, 3 phase, General Electric 
Alternator, directly connected to a simple, non releasing 
Corliss Engine. Includes a belted exciter. 

i—450 KVA., 480 Volts, 60 cycles, 3 phase, General Electric 
Alternator, directly connected to a simple, non-releasing 
Corliss Engine. Includes a belted exciter 





ROTARY CONVERTERS 


1—220 kw., 250 volt, 880 amp., 1200 r.p.m., type HCC6-220-1200, 
form P, 60 cycles, General Electric rotary, complete with type 
H.J.T.H., form D.D., circular coil design General Electric trans- 
former 11,000 volts Y to 187, cycles 60, capacity 240 kva. 

1—330 kw., 250 volt, 1320 amp., 1200 r.p.m., type HCC6-330-1200, 
form P, 60 cycle, General Electric rotary, complete with H.J.T.H., 
form D.D. circular coil design General Electric transformer 11,000 
volt ¥ to 187, cycles 60, capacity 360 kva. 

The above transformers could probably be changed to 13,200 volts. 
They are now ‘‘Y’’ connected and can be used on 6600 volts. 


MOTOR GENERATOR SETS 


2—New 1000 kw., 250 volt no load, 260 volt full load, 3850 amps., 
720 r.p.m., type MCF, General Electric generators direct con- 
nected to 1400 hp., 2300 volt, 3 phase, 60 cycle, synchronous mo- 
tors. Standard outfits, mounted on sub-bases with rheostats and 
compensators 

1—100 kw., 125 /250 volt Westinghouse generator with two 6/10 kw. 
balancing transformers and a 150 hp., 220 volt, 3 phase, 60 
cycle, type ‘‘CS,’’ 1200 r.p.m, induction Westinghouse motor, both 
mounted on cast-iron base, complete with starter and switchboard. 


ALTERNATING CURRENT 
UNIFLOW OUTFITS 


—Erie City Iron Works engines, Lentz Patent, 405 hp., Poppet valve, 
200 r.p.m., 150 Ib. pressure, 19 x 21, direct connected to General 
Electric generators, alternating current, P. F. .8, type ATB-36- 
312-200, form E, 312 Kva., 60 cycles, with belted exciter, Gen- 
eral Electric, continuous current, compound wound, type CVC, 975 
r.p.m., 9% kw., 125 volts, 76 amps. The generators can be con- 
nected for any phase and voltage up to 600 volts. 


GEORGE SACHSENMAIER CO. 


926-32 N. Third St., Phila., Pa. 





Send for our Catalog 





WESTINGHOUSE MOVING COIL 
REGULATING TRANSFORMERS 


The following for 60 cycles, 2200 volts, 6.6 amps.: 


3—34 kva., Style ~ 200614. 1—24 kva., Style No. 200611. 
2—17 kva., Style No. 200608. 


Also 
4—Control panels, 2 circuit, single throw. 
See Westinghouse 1921-22 Catalog, pages 1068-1060 for complete data. 
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Chuse Engine & Manufacturing Co. 
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[ Mattoon, Illinois : George Sachsenmaier Co., 926-32 N. Third St., Phila., Pa. 
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1—10,000 K.W. 80% 


1—1500 K.W. 
1—2000 


2—1250 


1—500 K.W. 


1—1000 K.W. 
2300 Volt, 
1—1500 


1—5000 


iF 
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DECEMBER $1, 1921 
Electrical World 


PAUL STEWARFee"4 


First National Bank Building 


\~Cincinnati.Qhioa Telephone M. 2662 


2300 Volt, 
”* auxiliat ies. 
1—3000 K.W. 


K.W. General Electrie 
. 3 Ph., 2300 Volt, 
Piping and all Auxiliaries. 

. General Electric-Curtis Condensing Turbo 
Ph., 2300 or 4500 Volt, 720 R.P.M. 
s Piping and al) Auxiliaries; 
stallation. 





Pm 





‘\COMPANY 


ion Address - Pasco, Cincinnati | 
Code Western Union Letter-ABC4th 6 Sth Editon 


Special Offerings, A No. 1 Units—Immediate Delivery 


HORIZONTAL TURBO UNITS. 


power factor Allis-Chalmers Condensing Turbo 
Alternator Unit, 60 Cycle, 3 Phase, 2300-4600 or 11,000 Volts, 
1 SP—150 to 200 degrees superheat. 

Surface Condenser and Auxiliaries. 
me 


V.A. Allis-Chalmers Condensing Turbo Unit, 


Complete 
Delivery April 


Ph., 2400 Volt, 3600 R.P.M., 


Condenser. Boiler Plant and Building. 
K.W. Allis-Chalmers Condensing Turbo. 
K.W.. 60 Cyc., 3 Ph., 
Condenser and Auxiliaries. 
K.W. Westinghouse Condensing or Non-Condensing Turbo 
Actual capacity 1500-1800 K.W., 60 Cye., 3 4 
or 11,000 Volts, 1200 R.P.M. 
Condensers. 
2—600 K.W. 
3 Ph., 220 


2300 Volt. 


Complete 


1200 R.P.M. Complete with 


(Actual 
900 R.P.M. 


Condenser, 


in original crates 


General Electric 
repulsion type R. S. A. 


25 R. P. M. 


$39.30 


(2 per cent—10 days) 
discounts in quantities 


Vim Electric Co. 


INCORPORATED 


68 Cortlandt Street 
New York 


layout including 


Westinghouse (Actual capacity approx. 
3 Ph., 2300 or 4400 Volt, Condensing Turbo 
Westinghouse Complete Turbo Alternator 
Including Leblanc 


Complete 


Jet Condenser and 
4000 K.W.) 


Westinghouse Non-Condensing Turbo Unit 60 Cyec., 


480 or 2400 Volt. Units newly rewound and 


Westinghouse Condensing Turbo Unit 60 Cyc., 


2200 Volt, 3600 R-P.M. with Surface Con- 


VERTICAL TURBO ALTERNATORS, 


General Electric-Curtis Turbo Unit 
Jet 


HCUEYULAAALAILSEGCEOOEOOGAAASOULAUEUGEONCUOESOGUUEOONESEOCUSREORSOLLOENUAEODROECOOEEOLLSSSUNCASEEUSRAAESASLOUEORSABAOARI SSI UE LL: 


300 
NEW MOTORS 


4-H. P. 110/220 sen single phase, 60 cycles, 


complete stock of new General Electric motors 


IM 


v 
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Complete 


Actual 
Complete 


with 


60 Cyc., 
Condenser. 
eapacity 2200 
Complete with Surface 


Complete with 
Complete 
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L. 


M. 1—10,000 K.W. 


SUUUUDUEEPEUELEED ETERS 


1—10,000 K.W. 
3 Ph., 6600 or 11,000 Volt, 
Condenser and Auxiliaries. 


3 Ph., 6600 Volt. 
Auxiliarics. 
1—1500 K.W. 
3 Ph., 11,000 Volts. 


Condensing Turbo Unit 
720 R.P.M. 


General Electric 


General Electric 


60 Cyc., 
Complete with Surface 


Condensing Turbo Unit 25 Cyc., 
Complete with Surface Condenser and all. 


General Electric Condensing Turbo Unit 25 Cye., 


DIRECT CURRENT UNITS. 


1—240 K.W. General Electric M. 


erator. Direct connected to 
Corliss Engine. 
i—300 K.W. 


Volt, Direct connected to Cross 
1—425 K. W. General Electric M.P. 


Form L,, 220-240 Volt, Gen- 


Cross Compound semi-heavy duty 
Complete Unit. 

Triumph Multipolar Engine Type Generator, 225-250 
Compoand Corliss Engine 


Engine type Generator, 250 or 


500 Volts, Direct connected to Simple Heavy Duty Corliss Engine. 


1—600 K. W. 


General Electric Unit, 
D.C,, 250-550 Volt Generators, 


consisting of: 2—300 K.W., 
Direct connected to horizontal 


simple heavy duty Corliss Engine. 


1—800 K.W. General Electric M.P. 


Engine type Generator, 250-500 


Volts, Direct connected to Tandem compound heavy duty Corliss 


Engine. 
1—1200 K.W. Same as above. 
1—1500 K.W. 


Westinghouse Engine 


type Gencrater, 220-550 Volt, 


Direct connected to Horizontal heavy duty Cross Compound Corliss 


Engine. 


BOILERS. 


2—350 H. P. Stirling B. & W. Boilers. 


out Grates or Stokers 


200 lbs. Allowance. With- 


5—-500 H. P., B. & W. Steel Header Water Tube Boilers. 12 Tubes 


Wide. 21 Tubes High. 
Stokers and all Fittings. 
1—500 H. P. Stirling B. & W. 


200-lb. 


Water Tube Boiler. 


Allowance. Complete with 


200-Ib. Allow- 


ance. Complete with Stoker and all Fittings. 


Independent Electric Machinery Co. 


Twentieth and Central Sts., Kansas City, Mo. 


y PARTIAL STOCK LIST 
(pe L All Apparatus Listed 


Below in Stock for 
Prompt Shipment 


3 Ph.. 1 PO-c¥-s 220/ (440 volt Motors 


39" 3. E., een a sc aed a 1200 
30 Robbins & Myers..... 1150 
30 Allis-Chalmers, Rebuilt see 
30 W. E., Re built 900 
30 G.E slip ring, New... 

30 G. E., Rebuilt. . 
30 F.M., Rebuilt........ 1200 
30 Westg., 2200-v., Rebit 1120 
35 Wagner, Rebuilt...... 1730 
40 Watson, Rebuilt...... 1200 
40 Allis-Chalmers, Rebuilt 865 
40 Watson, New 1200 
50 Allis-Ch., Re., 5 

50 G.E. slip ring, Rebuilt. 695 


3-PH., 60-CY., ee 

1—62-kw., 2200-volt, ereree, S- 
phase, "300-r.p.m. ‘Bulloc Alter- 
nator, direct connected to an 
Aimes steam engine, all complete. 

1—80-kva., 2300-volt, 60-cycle, 3- 
phase, 225-r.p.m. Ft. Wayne 
Alternator, direct connected to 
110-hp. Buckeye Producer gas 
engine, complete. 

1—100-kva., 2300-volt, 3-phase, 60- 
evele, 900 = -r.p.m., W.E 

2—100-kw., 440-volt, é0-cycle, 3- 
phase, 3600-r.p.m. General Elec- 
tric Curtiss type turbines, com- 
plete with jet condensers for each 
machine, driven bysteam pumps, 
two synchronous motor generat- 
or exciter sets, one Curtiss tur- 
bine exciter set, all complete with 
necessary rheostats and nine- 
panel switchboard. 


ee rete 
= 






3-ph., 25-cy., 220/440 volt Motors 
No. Hp. Make Sred 
BS 7} B.& M. ccccccceces+ 1400 
1 7} Burke -- 750 
1 9 GE. 750 
1 15 Burke 1500 
115 R&M 720 
115 GE 1500 
1 15 Ideal 1470 
R BB BR. wc ccdeteneases 750 
S BB We ccccnchice 750 
220-VOLT, D. Z. . GENERATORS 

Kw. Speed 
1 75 Fairbanks} Morse. - 750 
1 80 Thompson-Ryan.... 600 


110-VOLT D.C. GENERATORS 


Kw. Make Speed 
2 40 Triumph... 7 P50 
1 50 Westinghouse... . 850 
1 55 Fairbanks-Morse 950 
1 75 W.E., engine type. 275 

220-VOLT, a “ MOTORS 

H p Ma Speed 
1 2 CrockerW heeler, Re 750 
2 30 G. E. (vertical) 1500 
1 35 Westinghouse 1420 
1 35 Crocker-Wheeler 750 
BG Saedes « 2000 
1100 Westinghouse .. 450 
1110 Crocker-W heeler 560 

Direct Current Engine Sets 
1—75-kw., 220-volt, 285-r.p.m., 


comp. wd. Westinghouse Gen- 
erator, direct connected to 10x12 
Ideal steam engine 
1—100-kw.,220-voilt, 400-amp., 250- 
r.p.m., wire Western Electric 
Generator, direct connected toa 
Fitchburg tandem steam engine. 
1—100-kw., 220-volt Westinghouse 
compound wound Generator, 
255-r.p.m., direct connected to 
11x14x20 Ideal steam engine. 
1—100-kw., 220-volt, 400-amp., 
225 rpm. comp. wd Jenny 
Generator, direct connected to 
14x18 Four-valve Ideal steam 
engine. 
2—150-kw., 220-volt, 150-r.p.m. 
Western Electric Generator, dir- 
ect connected to _ Fitchburg 
tandem compound steam engine. 
1—400-kw., 220-volt, Western 
Electric compound wound Gen- 
erator, 140-r.p.m., direct con- 
nected to 18x28x30 Fitchburg 
tandem compound steam engine. 
MOTOR GENERATOR _SETS 
1—36-kw.,, 120-Volt, 720-1. pa p.m. 
Westinghouse Generator, direct 
connected to 50-hp., 3-phase, 25 
cycle W estinghouse motor. 


1—40-kw., 80- or 160-volt Westing- 


house Generator, direct connect- 
ed to 60-hp. 220-volt, Westing- 
house, 3-phase motor. 
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| Apparatus in J. L. HEMPHILL & CO., INC. Telephone = 
2 Stock For 1118-1120 Clinton Street Hoboken = : 
= * * = = 
= Immediate Delivery HOBOKEN, NEW JERSEY 3618 = 3 
= . ec 2200* » D.C. Motors, 230-Voilt A. C, Generators, 440 and 2300-Voz Motor Generator Sets = = 
= -P sCy.. / -V I ie > i j = = 
se ee na o- 220/440 _— Motors Vo. Hp Rpm. Make No. Kw Rpm ; Make | 300-kw., 720-rev., 125/250-volt, 3- = = 
= a ? (pm Make 1 300 500 G.I 1 300 900 G.E.,formP | unit set consisting of (: 150-k = = 
= 1 400 900 G.E.,syn | | 1 200 600 G.E.,formP | Bt SOs CONSISWRE OF (2) LOO-Kw., (ff = 
= ; 1 100 S00 G.1 2 i x. E., form 9 ‘ = = 
= 1 360 600 G. E., syn.* 50 1250 \llis-Chal 1 150 900 GE! torm PB 125-volt, D.C. G.E. gen. (1) 450- = = 
= 1 250 150 GEM 4 (5 oa oa sits hp. 440/2300-volt, G. E. K motor. 5 = 
= 250 600 G.E..M : 3B 875 Went. D.C. Generators, 250-Volt - . : 7 2 = 
E a 900 G. K. Byn.* ‘ os (ent 1200 a hie hal 1 200 575 G.E 200-kw., 600-rev., 250-volt Gen. Elec. = = 
= 200 900 G. E., L 2 20 ~~ 800 \His-Chal 1 100 900 G.E Gen., 350-hp., 440/2300-volt, syn. = z 
= 1 150 514 G. E., M* 5 25 His-C'h 50 r.-W = = 
: 100 720 GE. K i 10 1300 ist? i i 30 1000 an e 100-kw., 600-rev., 125/250-volt West. = = 
27 900 Allis-Chal, ANY | 5 10 275 1575 Allis-Chal a. One 900  Allis-Chat Gen., 190-hp., 220/440 volt Motor. & = 
: 1 60 300 y _ sw 1 10 850 Cr-Wh ‘ ‘ i = = 
= 60 300 est., C Engine Generator Sets 100-kw., 250-volt Gen. Elec.Gen., 150- = = 
z 5 ‘ r.- 3 5-V ‘ : 29 ; ae = = 
= a5 co rad - . aes en Motors, - pe | 1—250-kw., 250-volt All:s-Chal. Gener- | hp., 900 rev., 440/2200-volt syn = = 
a ee 1200  West., CS | 3 “9, 1100 «GE. — ROE WHA 1S 5 SS ole aneene. | 50-kw., 720-rev., 250-volt West. G = : 
= i » 1800 GE’XK a 7% 11 , | 1—100-k - 1 on s 50-kw., 720-rev., 250-volt est.Gen., = = 
= 7% i, ivy 5 700. ~—- Diehl O0-kw., 200 rev., 220/440-volt 75-hp., 220/440-volt Motor = = 
= l 5 1800 West., A i 3 3 1100 G.E Westinghouse Generator with 14 x 24 | : , = ‘s 
= 2-Phase Motors on re ;uest = 3 1700 G.E Hamilton Corliss engine. 10-20-25-40-kw., 125-v. Balancer Sets = = 
= = Sun 
BRU vUy ean HEGUELEDEEDUEERDONEEDENEDONULANEDEEANELUNLUEDOUEUEOUEOUOERUEEEEABELOUEUEEELDENEELNDER GUUS U CACC TECUE ETE U DUET EET ETA AREER EEUU EEUU ATAU NU NNN 

shit 


sSuvennev an eeaeeuencenanennen testa eegann ag ged kU cece LUTTE ET EATEN EEE SAUCCANUAEEUULULU OEE EEEDCTERO ADEA EEEEET AAU 


MOTORS 


In Stock—Immediate Shipment 
VARIOUS SIZES AND SPEEDS 


= 





2—100 KW, Type M, Westing- 
house Generators 


125 Volt d.c., 550 r.p.m., with rheostats, pulleys, 
and slide rail bases. $650 each. 


1—300 HP. General Electric 
Type I, Form M Motor 


slip ring, 3 phase, 60 cycle, 2200 volt, 500 r.p.m. 





For complete list see our advertisement in 
first issue each month of Electrical World. 


DAViS MACHINE & MOTOR CO. 


59 Mechanic Street, Newark, N. J. 
Phone Market 8580 
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with base, pulley, controller, with variable speed 
resistance. Excellent condition. $2000.00. 
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P TELL a Oe ee 


TT tad 

1 — 1 50 H P - Westinghouse Type ee : 
orien MAC GOVERN & CO, Inc.| | 
3 bearing, 230 volt, d.c., 550 r.p.m., with base, : "7 ® : 
pulley, and Monitor control panel. $1350.00. A 114 Liberty Street, New York, NY. : 
. a “a al : POWER PLANT EQUIPMENT i : 

And 2000 other Motors an enerators in stock— . eee : a 
new and rebuilt apparatus that is priced to sell. z (Reconditioned ) E 

z TURBINES, ENGINES, GENERATORS, : - 
When you want to buy, sell, rent or exchange 3 ROTARIES, TRANSFORMERS, BOILERS, E : 
electrical, always get in touch with E 3 CONDENSERS, PUMPS, ETC. Z : 
z : READY TO SHIP : : 
R. SCHEINERT COMPANY : : Branch Offices: : 
. = = PITTSBURGH, PA MONTREAL, QUE. =: : 
123-125 N. Third Street, Philadelphia, Pa. i 223 Oliver Bldg. 255 Beaver Hall Hill = 3 

a 3 WAREHOUSES AND SHOPS: LINDEN, N. J. : Sun 

a [OU HT THEE TETHER TET EMEETEEEE =junnucuucevvevvvocsuoeevoeeneenneesuennuenneeynececenccevcesuesereencevsusvonevsevsesuveevsessueneeesuesnueatenaneescevteesenscueegesveenseesnennesngesnesaasnassies sana 
Ss0stSUUEREUUUNENNOOUNRIREOOURERAOUUEOIRSOUEEROEEOUEDENOUOUEDEROUOUEEEEEOEDOIEEDUOOTEEOUOOTIIOTUOTIIOSOUNIIIIONUNIO FO TSITENUNDINEUDUSESNIONNONTON ONEIIEIO/TEIIOUTTFOVUSTEIESIOUTEIUFTOOISUUUEISUEI SION TUDIIITTU=NT ETE ENE TEE ET eet EH EEE EEN eeT ene eEEENEaLEEETS 
: RETURN TUBULAR WATER TUBE : : 
2 LOCOMOTIVE SCOTCH MARINE : : 
: A LARGE STOCK OF HIGH-GRADE BOILERS OF PRACTICALLY ALL SIZES, TYPES AND MAKES, : : 
: TAKEN OVER FROM DU PONT CHEMICAL COMPANY’S AND OTHER PLANTS WITH PRODUCTION 5 : 
F RECORDS—RECONDITIONED, OFFERED SUBJECT TO ANY INSPECTION, AVAILABLE NOW! 5 : 
“SAVE TIME AND MONEY ON YOUR POWER INSTALLATION— : : 
: LET DAVIS FuRNISH THE BOILERS” : : 
: LONG DISTANCE 1122-1123-1124 ; : 
TELEPHONE J F D VI HARRIS TRUST BUILDING Z : 
RANDOLPH 2232 * * CHICAGO, ILL. Z : 

3 UtAT 

FVMUUULOLLELEUN ETL TT TTT TTT LTP PINT PRRURNRONN NG ET Ud LNUeTNC EU UNNOUEUECUNUCUELECGGAEOEUEOUTUONCGHEOAEELES DED EDOLEORECeHbGGLeCENEAAAsueneododtdeenedeAtnesaensossiegt pevuneavccenvvenocvennaacueavanuuussnentntsiite 





’ 


DECEMBER 31, 1921 
Mlectrical World 


x 





=| SEARCHLIGHT SECTION [=> 


puts Abe AANUEO EEN TTLATELENELULEUEELEUCCUD EGU EEE E AAT TEETER AET DEA EET AED TETAS LETT AAA GTEAEENA AORN ANNU AD TOU AREA EULA UAE AEE EEUROEEAEEUANUAESAAA TENA AEA TCLULEEUULEEEE 
i 


“HONESTLY REBUILT” MILLER-OWEN ELECTRIC CO., Inc. 
ELECTRICAL MACHINERY THOMAS BOULEVaRD PITTSBURGH, PENNA. 















3 Ph., 60 Cy., 220/440 Volt Motors Virect Current Motors | Direct Current Generators Motor Gunssutus Sope aa 
Qu Hp Make Tupe Speed Make H.P. R.P.M. Volts Vake Kw. R.P.M. Volts Make Volt 
5 G.E. KT 1,200 | General Electric — 105 665 320 | General Eleetrie 500 360 250 | General Electric 2300 
5 Wagner BM 1,720 ea — eo Se 900 «250 «| General Electric 400 450 250 General Electrie 500 
6 7; GE KT 1,800 General Ele _ “tric 75 1.200 250 | Allis Chalmers 200 425 250 Ganstek Risette an) 
: 3 ot ‘Ty 1 a00 seneral Electric 75 1,200 500 | General Flectric 150 550 250 Burke ; 3300 
) = o : 3 ‘900 | ¢ Electric 75 S50 250 | General Electrie 100 550 250 Crocker Wheeler 220440 
50 15 G.E. KT 900 | al Electric 70 700 «250 | Crocker Wheeler 75 1,200 250 | Allis 300 
: 0 GE KT 900 | era! Electric 55 845 ris Genera! Electric 60 900 250 General Electric >») 440 
~ — ." oT c Westinghouse 50 S59 <) Vestg rie ¢ > 100 250 250 General Flectric 2°) 440 
5 5 G.E KT 900 |» . ia - West Erie City 25 25) 
> 3 ' \ ‘ 2 | General Electric 50 D0 500 @ a or 95 W estinghouse 220 440 
3 30 Westinghouse CX Mg 5 ‘Wressinatiaties 50 550 250 | Allis Skinne 100 250 125 
1 30 Westinghouse CCL 1,80) Deming a A 35 550 250 | G. EB. Buckeye 150 200 250 _ A. C. Motors , 
55 30 «G.I KT jon | General Electrie 30 1,700 250 | Westg. Ball 200 200-250 | Make | HP. R.P-M. Cyc 
10 35 S E ae joe | General Electric 25 750 250 | Westg. Buckeye 300 150 250 | Gen val Biecttie TED Pen a 
21 00 GE - nl : G.E.MeIntosh 450 150 250 | General Elect 7 75 25 
5 Ves z se CCL 900 | co , n . a pe Crocker Wheeler 600 514 60 
E : 50 ¥ nee Ci KT 1,200 3 Ph., 25 Cy. 220/440 Volt ae G FE. Hamilton 500 150 250 Westinghouse 100 150 60 
: 6 EE cr 200 | . Make Type Spee : General Electric 300 500 25 
5 : $0 was ingl ; - — ot a Gen. Elect KT 750 \lso a number of very attractive offer- General Electric 275 600 60 
= ; 60 a eins — KT 1,200! 7 25 Westinghouse CS 750 ings in Alternating Current Belted and | General Electric 200 450 60 
= 1 100 G. E. KT 1,200 1 35 Gen. Elect. CS 750 Engine Driven Generators | General Electric 150 720 60 = 
E = vayoneeaneunenenconmasuseeueoecevneaacennscncenevecvesavervsenvsvcsesesvoeta TTL TTT 
SOU eee CUECUOUEUCGHCEUCECUUATEDTAASEN GE OSATER EEE, MMU 


To Reduce the Stock of 


é-F hase, 40-Degree MOTORS 


we offer at a low price 


“20 (YQ 


MOTORS, TRANSFORMERS, 
MOTOR GENERATOR SETS 





PETE 






Ou. Hp. Rpm. Ty pe Make 
Over 1200 25-eyele motors, single and e phase totalling 3 20 900 K.Q. General k lectric 
15.000 hp n Sizes from L to 730 ~ . ul urious ee S00 i 2 25 900 K.Q. General Electric 
j . ‘ ree phase 25 cycle transfo ers I - LW. . a ? . 
opted —_ : ed Mets, oy n 60 evel 00, 1000 and L250 kva 3 30 870 C.S. W estinghouse 
capacity a . ee one 1 30 1170 CS. Westinghouse 
7 ¢ at ox Y ane uaranteed t e 1 Zoo ( a *° , . > . 
- Oe yoy oe ines nt Chis equipment on hand due J 35 680 K.Q. General Electric 
to a recent change from ‘5 to 60 cycle, in our power plant 1 35 1170 C.S. Westinghouse 
installation l 40 1170 Cs. Westinghouse 
For details and prices, address 1 50 870 C.5 Westinghouse 


Kansas City Power & Light Co. 
Kansas City, Mo. 


Attention: R. 8S. Mauney, Industria! Eng. 


And a Large Stock of Slip-Ring Motors 


RELIABLE ELECTRIC MOTOR CoO. 
165-167 Grand St., New York 
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GENERATORS FOR SALE 


e~den, = 
Heated 
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V. M. Nussbaum & Company, Fort Shane Indiana 


UCLEEEAAAUD ETE APEAA TERED EEE TM cd 


repair work done when you 
want it and the way you want 
it. Nelsonis the man. Jobs 
of any size. 


i. R. NELSON COMPANY 
BOND STREET, NEWARK, N. J. 


27779227 PPPIFP7II9F72I7998G 
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) s-Chalmers = 

1 175 kva 300 r.p.m 25300 v., , : : fi 

1—175 i 600 r.p.m., 2300 v. 0 ey <1 all <nalm = e 

i—#0 kw 750 r.p.m 125 v., D.¢ General Kleet = 
= i—30 kw., 110 v., D.C. Western Elect: Get i t connected to = Onsti er = 
= 60 1 Bates vertica team ¢ = 
: i—§ kw. 35 v. or 125 v., DC. General Electric, direct connected to = 
= Falk kerosene engine and switchboard = : : 
: peed xia calgon gest a al = The value of getting electrical 
5 
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Newark Electric Repair Co. 
109 Bank St., Newark, N. J, 
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Electrical machinery of every description repaired RIGHT. 
Also new and second-hand motors for sale 
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Power Machinery Exchange ‘VYousgeysur 


SPECI ‘ae 250 K. V. A. Wghse. 3 or 2 Phase Alternator, Direct Connected 
Erie Ball 4 Valve Corliss engine; two years’ service. 








= 
+, 60-CYCLE UNITS 230-250-VOLT, D.C. UNITS 200 G. E. Fleming, 4-valve = 
Kw. ne rator Engine Kw Generator Engine 100 Wghse. Skinner = 
625 Wehse. Parsons Turbine 250 Triumph Skinner Tandem 75 G. E. Harrisburg = 
600 G. E. Rice-Sargeant-Corliss 200 W ghse Erie Ball 65 Burke Harrisburg = 
500 Allis-Chal Allis-Chal. Turbine 150 W ghsc Erie Ball 60 G. E. Harrisburg = 
500 G. E. Skinner, cr. comp. LOO W ghse Erie Ball 50 G. E. Harrisburg = 
500 G.E Allis-Chal. Corliss |} 100 G.E Curtis Turbine 50 Wehse. Skinner = 
75 GE Skinner Uniflow } 100 alec hal Skinner 30 G.E G. F. Marine = 
400 W ghse Erie Ball Corliss 75 E. Curtis Turbine 30 GE ‘Asnea E 
375 G.E Curtis Turbine 75 Cinis. Chal Erie Ball__ 30 C.-W Erie Ball = 
360 G.E Harris Corliss 60 G. E., 3-wire skinner, Uniflow 25 Wehse. Erie Ball = 
300 Allis-Chal. Skinner, 20 x 20 50 W ghse. Ideal 20 Burke Chand.-Tay. = 
300 G. E. Erie, 4-valve 50 Weghse., 3-wire Ames ns 20 Akron Harrisburg = 
250 \ghse. ErieBall Corliss 40 G. E., 3-wire Skinner Uniflow 15 Burke Marine, Vertical = 
250 gis Cat. Hamilton non-releasing 35 G. E., 3-wire Harrisburg 10 G. E. G. E. Marine z 
185 G. Chandler Taylor, 8.c. 25 G. E., 3-wire Troy, Vert. 7 G. E. Marine = 
150 i. Rice-Sargeant-Corliss 25 Ridgway Ridgway | 2% G. E. Engberg Marine = 
150 M1 _ hal. Ideal Tandem 10 G. E. G. E. Marine = 
100 C.- Harrisburg . Ss = 
75 G. ES pi xe age-320-VOLT. D.C. we as Com wigee Stock of A.C. and D.C. Generators, 3 
75 . E. risbur : A , ‘ 
8 a = oo eure 300 GE. Fleming, 4 y wt a otors, also Corliss Engines, etc. 
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PUVEGUTESTSOND ORDERS SEER TE LEAST TORTERPRELTRSEETESRVEROEDCTTUOULTOOTT ED reat EST OTR AHH ERERS Oo teeeewtitadtaes, 


=| SEARCHLIGHT SECTION fF* 


ARCHER & BALDWIN, Inc., 


114-118 Liberty St., New York City 


Telephones 4337-4338 Rector 


ROTARY CONVERTERS 2—150 kw. Westg., 250 vy. (3-wire) Generators, 250 VOLT DIRECT CURRENT 
each dir. ctd. to Harrisburg engine. GENERATORS 
2—300 kw. Stanley, 600 volt, D.C., 25 cycle, 3 2—60 kw. G. E., 285 r.p.m. Gene.#tors, dir. 
phase; 366 volt, A.C., 500 r.p.m.; complete ctd. to Ball & Wood center crank engines, 3-800 . Allis-Chalmers, 415 r.p.m., inter- 
with transformers. -50 kw. Westg., 300 r.p.m, Generator, dir. Ree gee ee ie ‘ 
2—200 kw. Westg., 250 volt, D.C., 3 phase, 60 ctd. to 11 and 19 x 11 in. Westg. engine. ae kw. General Electric, 450 r.p.m., 6-pole 
cycle; 185 volt A.C., 900 r.p.m. Rotary Con- 1—30 kw. G. E. Generator, dir. ctd. to Ball & ; 
verters, complete with A.C. and D.C. panels Wood engine. 125 VOLT DIRECT CURRENT 
and regulators. We have suitable transform- GENERATORS 
ers for any «" the following voltages: 2,300, ath ie Gilde S60 vom Seite 
Se a eee Serre 125 VOLT DIRECT CONNECTED | [7200 kw. Weste., 365 rpm.” ” 
DIRECT CURRENT UNITS 1—100 kw. Gen. Elec., 650 r.D.m. 


MOTOR GENERATOR SETS 


1—40 kw. Westg., 


550 r.p.m. 


—125 y. Jestg., 25 -P.m. Gener é ir. 
1—200 kw. Gen. Elec, 250 v., Type MP, 900 | !—125 Kw. Weste., 250 rpm. Generator, dir | 250 VOLT DIRECT CURRENT 
r.p.m. Generator, dir. etd, to 300 hp. Gen. engine , MOTORS 
Liec., 2,400 v., 2 or 3 ph., 60 cy., 900 : a i . 
r aan Form K Motor e : 1—30 kw. Sturtevant, 325 r.p.m. Generator, dir. 1—80 hp. Gen. Elec., 490 r.p.m. Crane Motor. 
ae at = . etd. to 9 x 9 Sturtevant engine. 1—35 hp. Bullock, 1,175 r.p.m,. 
3—100 kw. Elec. Machy. Co., 250 v., 900 r.p.m. 30 k Westg., 325 Gene i1—30 hp. Diehl, 725 r.p.m. 
Generator, coupled to 150 hp., 2 or 3 ph., P i 0 i in. Miantehee go ay =. 1—15 hp. Allis.-Chal., 1,250 r.p.m. 
60 cy., 440 v., 900 r.p.m, synchronous motor. etd. to 10 x 10 in. Harrisburg engine. 1—15 hp. Gen. Elee., 1,100 r.p.m. 
1—~100 kw. Westg., 230 volt, Compound Wound | !—25 kw. Westg. Generator, dir. etd. to 8% x 1—15 hp. Western Elec., 1,100 r.p.m. 
Generator, dir. etd. to 159 hp., 2,200 volt SR aS. SE ee 125 VOLT DIRECT CURRENT 


squirrel-cage induction motor. 


500-550 VOLT DIRECT 


MOTORS 


250 VOLT DIRECT CONNECTED CURRENT GENERATORS 180 Bb. Gro,-Wheeler, 700 pom 
DIRECT CURRENT UNITS —s hp. Triumph, 1100 r.D.m. 5 
. 1—300 kw. Sprague-Lundell, 470 r.p.m. —25 hp. Westg., 850 r.p.m. 
1—350 kw. Westg., 250 v. (3-wire), 130 r.p.m. ; : ‘ 1—20 hp. Western Elec., 900 r.p.m. 
Generator, dir. ctd. to 26 x 30 in. Porter- 1—125 kw. Sprague-Lundell, 620 r.p.m. 1—15 hp. Gen. Elec., 690 r.p.m. 
Allen 4-valve engine. 2—100 kw. Westg., 720 r.p.m. 1—10 hp., Cro.-Wheeler, 1,100 r.p.m. 


ELECTRIC PUMPS 


4—8 x 10 Gould Vertical Triplex, 
350 GPM., 150 pounds water pres- 
sure, brass valves, direct driven by 
40 hp., 440 volt, 3 phase, 60 cycle 


OgADDODEAERASHDONAEOECHOUEDOGNSOOECEOORASUROECD SOREL EO SEEROROSDOTEOESUEOCESUSUOOHRERORUERESLEDEDOGEEO ROR OR. 


POWER 


A. C. ENGINE SETS 


90-kva. Westinghouse, 2-phase, 60-cycle, 2300- 
volt, with Erie Ball, side crank engine. 


50-kw. Westinghouse, 125-volt with Ames, center 


BELTED ENGINES 


12 x 12 center crank, Buffalo Forge, automatic. 
15 x 14 Ames, center crank, automatic. 


SQUIRREL CAGE MOTORS 


2—3 in. Lea-Courtenay single stage sore engine. ilacti ici si 
. : aod -kw. estinghouse, 250-volt w nner, Cs 

Centrifugal Pumps, capacity 350 automatic, center crank engine. 35 220-440 “ Pheee - Crete ert 1.9 

GPM., against 50 ft. hecd, direct 75-kw. Crocker-Wheeler, 125-V with Ames Engine. | 32 990-440 720 General Electrie I O. 

* ; ; P 100-kw. Crocker-Wheeler, 250-volt with Harris- ” WOSERE ELOCIEO — 


driven by a 10 hp., 220 volt Allis- 


burg, side crank engine 


DIRECT CURRENT MOTORS 


VOL. 78, NO. 27 


Electrical World 
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AOeeseeseanesaniens 


a0 . 100-kva. Crocker-Wheeler, 3-phase, 60-cycle, 

Westinghouse Slip Ring Ac 2300-volt, with American Ball engine. CORLISS ENGINES 2" 
M . 150-kva. General Electric, 3-phase, 60-cycle, 50 to 500-hp. : = 
Motors. 2300-440-220-volt with Hamilton, 4-valve SQUIRREL CAGE MOTORS i : 
° ~ . engine. : 5 
1—5 in. Gould three stage Centrifugal D. C. ENGINE SETS Hp. Volts 3 mose—60 Cycle ae | : 
Pump, capacity 500 GPM., against 10-kw. C&C, 125-volt, with 6 x 6 vertical Racine | 10 | 440-220 1740 Westinghouse cf : z 
195 ds t direct engine. 10 440 1750 =‘Triumph B-8.5 : c 
«<2 pounds water pressure, rs ag a sean, 116-7ete, 350-r.p.m., with American 10 48 1745 Allie-Chalmers °° 5 E 

4 / owe . ‘ ‘a s-Morse A. : 
driven by a 100 hp., 2,200 volt, 3 20-kw. Crocker-Wheeler, 125-volt, with Harris- | 50 440-220 900 General Electrie de 5 — 
phase, 60 cycle Lincoln A.C. Motor, burg, side crank engine. 50 440-220 900 Fort Wayne g = 
speed 1.720 r.p.m 30-kw. General Electric, 125-volt with Harrisburg, | 75 440-220 900 General Electric I. : = 
i vor io side crank engine 50 440 865 Allis Chal. (S. R.) Y. : 2 





Chalmers, 3 phase, 60 cycle, A.C. ee See ee ee Dae Volts Speed Make 
2 150-kw. General Electric, 3-wire, 125-250-volt % 110 1100 General Electric = 
Motor, 1,720 r.p.m. with Erie Ball, side crank engine. : 130 1780 Fairbanks Morse : 
150-kw. Western Electric, 3-wire, 125-250-volt ‘ estern Electric ‘ 
300 Other Steam and Power Pumps for engine type generator, 200-r.p.m., armature | 3 115 1700 General Electric : 
Sale including Fire Pumps. bore 10 in., no engine. 3 115 1700 Western Electric 3 
Send f D ner Het of the } ; -25-kw. C & C, 250-volt, with Hamilton, 4-valve | 3 ie ak Pen penke- sense : 
en or our ecemper st o 1e largest engine. é 8-Morse s 
stock in the United States of slightly used 3 110 1750 Fairbanks-Morse : 
or thoroughly overhauled Machine Tools, D. C. TURBO GENERATOR SETS 3 110 1750 Roth Brothers | : 
Power, Electrical and Contractors’ Equip- SS vo erry non-condensing : rie ie ones eer : 
ment. Satisfaction Guaranteed or Money ; » 00 estern Electric : 
Refunded. Other Engine Sets in Stock : 


Wickes Machinery Co. 


Jersey City, N. J. 
Established 1900. 
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COLEMAN-SHOEMAKER, INc. 


Commercial Trust Building, PHILADELPHIA 
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MOTORS—DYNAMos | MOTORS-DYNAMOS : 


Bought, Sold, Exchanged and Rented Write us what you want to buy or sell 


JAWITZ ELECTRIC MOTOR CO. 
211 Center St. Canal 8227 
236 Canal St. Franklin 3128 


Soeneananenaecsconssgnasenns 


L. J. LAND 


Successor to Schwartz & Land 
207 Centre Street New York 
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For Every Business Want: ‘‘Think SEARCHLIGHT Forst’’ 
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ILLER- @ ELDON 





OTOR UPPLIES 
LECTRIC OMPANY 
LECTRICAL ONSTRUCTION 


Performance Guarantee |= 
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,Backed by 


Motérs Ors 


What the at Means 


The license label of the Surety Motor Bonding Company is on every renewed 
motor sold by its licensees. 


Authorized General Electric Motor Dealers 


Motors and Generators 


Rewound and repaired. Coils of every 
description. Our shops are equipped 
with superior facilities, manned by ex- 
pert repairmen. Prompt and efficient 
attention to repairs and replacements 
on any type or size of equipment. 





It is the guarantee to the purchaser that the motor has been rigidly inspected 
and tested for faults; has been taken down and defective parts replaced; that 
it has been so thoroughly overhauled and renewed that it will perform as effici- 
ently as a standard motor just out of the factory. 


General Offices: 
1259 Park Place 
The licensee issues a Certificate of performance to the purhaser, which may be 
exchanged for a Surety Bond, underwritten by one of the leading surety com- 
panies of the country. 


Shops and Warehouse: 
2600 Isabella St.. Detroit, Mich. 
M. C. R. R. private siding. 
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Write the following licensees for full information and stock 


lists of rebuilt equipment available for immediate delivery: Send jor Our Stock List of New and Used Motors, 
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Duquesne Elec. & Mfg. Co., Frankstown & Hamilton Aves., Pittsburgh, Pa. 






Elliott Electric Co......... .813 Superior Ave., N. W., Cleveland, O. fiDT Ve i 
Guaranteed Motor Co............- 2814 Wentworth Ave., Chicago, Hl. ym ue SAUNT ID 
Miller-Seldon Electric Co............- 1259 Park PIl., W., Detroit, Mich. Y LICENSEES: 
Willey-Wray Electric Co........... 118 West Third St., Cincinnati, O 
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Surety Motor Bonding Company 
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Surety Motor Bonding Company 
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taps, complete with starting equipment and 
switchboard 

1—200-kw., 250-275-volt, D.C., 900-r.p.m., ep.wd. 
Ridgway Generator, direct connected to and 
mounted on common base with 1—2200-volt 
3-phase, 60-cycle Ridgway synchronous motor, 
complete, 


wit 


Jn | 


eS 


Complete stock of new General Electric 
motors and renewed motors for immediate 
: delivery. Write for full information re- 
: garding renewed bonded motors. 


Duquesne Electric & Mfg. Co. 


New and Renewed Electrical Equipment 


Office and Factory: Pittsburgh, Pa. 
(Opp. E. Liberty Sia.) 


| he FAliott Lectric Compane. 


OF CLEVELAND 






Cable address “Demco.” Write, wire 
or telephone 





Licensee—Surety Motor Bonding Co. 
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= ‘AAAAERENSRSOSSSSEREGOSORSARSIUUASSASGALOUSAAAESEEALATUAROOSSLONOOOOURONEASANEOAEES ctUUAUUUEECEOAULUOAUREESTCASOEESSEULUOOSLEGUSSERMS BEE ASSESELELABOS TLL LEGA ME RSESSSESESTCE SRE oRN TtBen EE: 3 - 
3 s = = 
z : BUY : 3 SURETY RENEWED i 
= = i z : 
: rire O otors : : BONDED 3 : 3 Ph., 60 Cy., 220/440 V., 40 deg. Rating 
a zi No. H.P. R.P.M. _ Type Make 3 
E | gunciy"Bona proses) oa ! 3 40 1200 IK Gen. Elec. 3 
E 5 3 . 4 40 1200 CS Westingh. 3 
5 2 3 : 50 1200 nia R pea. 3 
€ 5 3 75 720 M-SILRg. , Gen. Elec. i 
= e = : NEW and RENEWED 1 100 900 CS-Sq.Cg.' Westingh. i 
: s i 5 1 135 900 ATB Syn. ten. Elec. 3 
: Engine Type Generator = & Alternating Current Motors 1 180 900 Sq. tan Burke . 3 
: : = : 3 ph. 60 cy.—40° Rating. = 
: bili teak ii act, Me [hin ae i lh ? 3 Ph.,60 Cy., 240480 V. Alternators i 
: i 1—200- kw., 275 volt, 195 F.p.m., COM= § § 6 50 1200 220/440 AN  Allis-Chal. 3 No. Kva. R.P.M. Type Make = 
: : pound wound, Type CCD, renewed = : 1 50 1200 220/440 BW Wagner oa 90 900 AB Fair-Mor. i 
: i Crocker-Wheeler D.C. generator, 2 : ; gp 950 aaelaie CcL mn mg ¢ 1 15 900 ATB Gen. Elec. 3 
: 3 direct connected to an 1834 by 21 3 2 1 50 900 220/440 AN Allis-Chal. 3 250 V. Direct Current Generators = 
Z = ‘ ‘ 2S s 8 1 650 900 220/440 CS Westghse 3 5 3 
: : inch right hand Buckeye engine. = = 2 75 900 220/440 AN Allis-Chal. = No, Kw. R.P.M. Volts Type Make 3 
: : ‘ . 2 2 1 % 720 220/440 AN \llis-Chal. z 1 150 575 250 Ridgeway i 
: = 1—2 Panel Vermont marble switch- i i S ma o- 320, ‘ 2 ol. Fe. Linoele a = } 50 950 250 H_ Bullock 3 
S * . . = = ¢ ae é i s- 1al. = - —_— x 3 
= board with circuit breaker, am- 2 = 3 100 720 220/440 AN Allis-Chal. = 1—30 Kw., 125 V. Ideal Generator direct con- 3 
: meter, field rheostat and main gen- 3 : { aoe oy caelaas GW | Wea : nected to 3 Ph., 60 Cy., 220 V. Ideal motor. i 
= erator switch. s 8 1 150 900 220/440 AN Allis-Chal. = A 
: = = 1 150 700 220/440 CS Ww ae. 5 (gain z 
f Eno , , x . salwe. & 3 1 200 580 220/440 CS West ghse. z EMO TTT RCCL OAD Eee é 
: Engine complete with throttle valve, = = 1 200 720 220/440 AN  Allis-Chal. 2 : SUSIE PONE : 
= gravity feed oiling system, cylin- 2 : 5 y Las eee ee : 
: der lubricator and drain valves. 2 : Motor Generator Sets = ; = = 
: . = 1—150-kw., 125-250-volt, 1200-r.p.m., Cp.w |! 2 3 
= Opproximate floor space of founda- : nee ae? oe aod "Sa : 118 ey Third St., Cincinnati, Ohio 2 
tion 17 ft. by 19 ft. : 60-cycle, 187-volt er "¢ nsion and ‘erting eee ennai 
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BONDED MOTORS 
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Licensees—Surety Motor Bonding Co. 
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EQUIPMENT 
BARGAINS 


At 


Old Hickory 


Machinery, of all kinds, 
from the World’s greatest 
Powder Plant, now 
offered to American In- 


present cost. 


44—823 hp. Stirling Boilers. 
3—500 hp. Keeler Boilers. 
27—350 hp. Corliss Engines. 


i—3000 kw. Generators. 


dustry at prices far below 


Just a few of the offerings: 
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2—630 ft. Air Compressors. 
2—2570 ft. Air Compressors. 
10—14 in. 8,600 g.p.m. Pumps. 
2—10 in. 3,750 g.p.m. Pumps. 
4—14 in. 7,500 g.p.m. Pumps. 
6—16 in. 8,500 g.p.m. Pumps. 
6—14 in. 8,100 g.p.m. Pumps. 
2—Underwriters Fire Pumps. 
16—Hydraulic Pumps. 
200—Boiler Feed Pumps. 
200—Blowers. 
2000—Steel Tanks, all sizes. 
1—50 ft. 20 ton, R.R. Crane. 
1—110 ft. Fixed Radius Crane. 
1—2-6-0 Locomotive. 
2000—Wood ‘Tanks, all sizes. 
35—Electric Locomotives. 
5000—Narrow Gauge Cars. 
500—Electric Motors. 
11—Sulphuric Acid Plants. 
5—Nitric Acid Plants. 
Transmission Equipment. 
Process Equipment. 
Chemical Equipment. 
Miscellaneous Equipment. 


Etc. Etc. Etc. 





Write for Special Bulletins 


as follows: 

No. 7—Tanks, all kinds. 

No. 8—General Equipment. 
No. 10—Pumps. 

No. 11—Blowers. 

No. 12—Industrial Cars. 

No. 14—Chemical Equipment. 
No. 15—Transmission. 


No. 16—Building Material. 


Nashville Industrial Corp. 


Jacksonville, Tenn. 


ec 
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Power Plant 
Apparatus 


Several Bargains in 


“ODDS AND ENDS” 


Synchronous Condensers 


1500 Kw. Allis-Chalmers 
60 Cye., 3 Ph., 2300 V.., 
Alternator, suitable for operation 
Synchronous Condenser. 
on base and two bearings. 

1500 Kw. Westinghouse. Same 
1200 r.p.m. 
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440 Volt. Amortisseur wound. 


MISCELLANEOUS 


Revolving Field, 
1800 r.p.m. 


Self contained 
as above. ~ 


625 Kva. Crocker-Wheeler Revolving Field 
Engine Type Alternator, 60 Cyc., 3 Ph. 
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1500 Kw., 26 Cye., 3 Ph., 2300-6600 volt 
Synchronous Motor or Generator. 
2—300 Kw. Westinghouse, 25 Cycle, 3 Ph., 
390-440 Volt, Alternators, direct conn., 
to:—Allis-Chalmers heavy duty Cross 
compound bored guide Corliss Engines 

at 107 r.p.m. 
» Kva. Westinghouse, Engine Type Alter 
nator, 60 Cye., 3 Ph., 2300 Volt for 
direct connection at 164 r.p.m. 
Kw. «Westinghouse, 250-500 Volt, 3 
Bearing Belted D. C. Generator. 
® kva. Crocker-Wheeler Engine Type Al- 
ternator, 60 Cye., 3 ph., 440 Volt, 









or Synchronous Motor, 225 r.p.m, 
250 Hp. Heine Steel Header Water 
Boiler. Excellent condition. 150 
Non-Code District. 
350 Hp. Harris Corliss Engine. 
24 x 48. 
2000 Kw.—3000 
60 Cycle, 
20-Ton Crane 
Span. 
20 Kw. Motor Generator Set, 60 Cyc., 
Ph., 2300 Volt. A.C. End. 
D.C. End. 

50 Kw. Westinghouse Turbo Exciter 
250 Volt. Practically New. 


Kw. 
3 Ph., 
Bridge 


Only. 32 ft. 


Cincinnati, Ohio. 
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D. C. METERS 


FOR SALE 


A quantity of direct current meters, single phase, alternating current watt 
meters and polyphase meters of various ampere and voltage capacities. 


in first class operating condition, 
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60 CY., 3 PH. TURBOS, ETC. 
6250 kva. ALLIS TURBO, 2300 v. 
625-1250-3750 kva., 4400-2200 vy. 
G. E. 
9375 kva., 
375 kva., 
500 kva., 


Westg. 


480 v. Mixed Pressure Westg. 
480 v. Non. Cond, Allis-Kerr. 
2200 v., 2 ph. West. Sur. Cond. 
250 kva., 240 y. Allis Non, Cond. Turbo. 
1875 kva., 25 cy., 370 v., 
1000 kw., 125-260 v., 3-wire, Low Press., 
800 kw., 250 v., D.C., with Sur. Turbo. 
*y., Freq. Changers. 
60 cy., 550 v. 


Cond. 


NEW 960 hp., 
Motor. 
2—700 kva., 
Motors. 
NEW 468 hp., 


720° «rev. 


750 er.p.m., 25 cy., 3 ph. 


2200 
Motor. 
350 hp. Stirling Boilers, 190-1b. 
625 kva., 480 v., 240 v. Corliss Set. 
20—Prac. NEW Recording Gauges. 
Rock Crushers, 
ROSS POWER EQUIP. CO. 


Indianapolis, Ind 


187 rev., v.. 3 ph. 
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Tube 
Ib. 


Cylinders 


Standard Panel for 
2300 Volt Alternator. 


1 in. 


250 Volt. 


Set, 


Paul Stewart & Company 


and 


1500 rev. G. E. Cond. 
D.C, 


Syn. 
Syn. 


Syn. 


Air Compressors, etc. 


SEARCHLIGHT SECTION 
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Terms of sale: F.O.B. cars, Pittsburgh, Pa., at book price less 50%. 
meters submitted on application to 


PTTL 














VOL. 78, No. 27 
Electrical World 
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4—382 hp. Stirling 150 Ib. 
4—318 hp. B. & W. 150 Ib. 
2—400 hp. B. & W. 150 Ib. 
1—350 hp. B. & W. 150 Ib. 
2—400 hp. Erie City 150 Ib. 


Also 


of all sizes. 


The Markman Engineering Co. 
111 W. Monroe St., Chicago 
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Plating 
Generators 
Sacrifice 


1—5000 amp. 8 
double commutator. 
new. 


Nearly new. 


Nathan Klein & Co. 
208 Centre St. 
New York City. 
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60 Cycle, 3 Phase Belted 


ALTERNATORS 


PF. Belted alternator, complete. 


phase 220 volts 900 


PF. complete. 


Both alternators equal to new. 
Attractive prices. 


226 


Bh, 8... Trey. BR. ¥. 
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J. F. Torrence, General Storekeeper, Duquesne Light Co. 
435 Sixth Ave., Pittsburgh, Pa. 
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Keep your Eye 


on the 


Searchlight 


and your 


Advertisements in it 
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Water Tube Boilers 


volt, 400 R.P.M. 
Nearly 


1—3500 amp. 8 volt, 500 R.P.M. 


All 


List of 


H.R.T., Marine and Firebox Boilers 


4 


1—115 kw. Gen. Elec. ATB form P. 3 
phase 400 r.p.m. 550 volts 80% 


1—75 kw. Gen. Elec. ATB. form P 3 
r.p.m., 80% 


MILL SUPPLY COMPANY 
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USED POWER EQUIPMENT PUMPS 


From Old Hickory Powder Plant 
MOTOR DRIVE CENTRIFUGAL 
Released from service by a number of 
public utility companies 





10—14-in. Worthington, Class B double suction, 
8,600 G.P.M. at 152 feet head, at 1,170 W.P. 
M. direct connected to 300 hp. G. E., 3 phase, 
60 cycle, 2,300 volt, 1,700 R.P.M. motors. 
4—14-in. Allis-Chalmers, Type 8S, 7,500 G.P. 
M. at 30 feet head, at 1,760 W.P.M. direct 
connected to 150 hp. General Electric, 
phase, 60 cycle, 2,300 volt motors. 
2—10-in. Allis-Chalmers, Type S, Y%750 G.P.M. 
130 feet head direct connected to 100 hp. G. 
E., 3 phase. 60 cycle, 300 volt motors. 
Steam Turbine Geteun Centrifugal 
j—16-in. Allis-Chalmers, Type 8S, 8,500 G.P.M 
at 90 feet head, direct connected to Type L 
300 hp., 200 W.P.M. steam turbine. 
6—14-in. Allis-Chalmers, Type 8S, 6,500 G.P.M 
at 150 feet head, 8,100 G.P.M. at 90 feet 
head, direct connected to 300 hp., 2,000 R.P 
M. steam turbine. 
STEAM ACTUATED HYDRAULIC 
6—14 and 20 x 7% x 18 Worthington Com 
Pound Duplex outside and pocket plunger, 
100 R.P.M. at 300-Ib. pressure. 
10—25 and 38 x 4% x 24 Worthington Tandem 
Compound Duplex, outside end pocket, 3,600 







Electrical—Hydraulic—Mechanical 


Our summary contains a complete list of equipment 
under above classification 


CUOOCEEEODEDECADCOUESRAESDOOOURODOGOEEOESEEUD 9 ¢RERSGRE URUET EREERE: 


WRITE TODAY FOR YOUR COPY A 


Phoenix Utility Co., 71 Broadway, New York City 


LANAANUAEAOEDOSODOAEEDDOSAOSDAOODLOOAORAOGEDONSAALEAOEAEESEAAEUECODEAUERAGESOOODAEOGEAUEAUESUSAEOAEROEELORAOOGUEOCUELOREUSOESESAOEOUSEGEAUEEAEEAS EON ORSOEAUEEOLEOOEOASEAEOOU EAI EOAUSAOEEOOEOCEAEOESOSEROESOSERDEROSEDONNNGS 





<GDLDERLOEEOEDAOODOOOOREL DDL DERESELDGCEEEADEUUOGREGSEEEREDGEELEDAOREORELOOEREDOERERLE DOPOD POCREN ICI IECeOe, LODGDGDODOGRUGUSOSUGAOOOGDODGOGUGEGORODRLOOULSDCESIOODIOONUNEOOCRCA ConeedeReenoeeenteoenOeessenese Leese 
FOR SALE FOR SALE 
GENERATOR 350—U. S. Navy Standard Electric 


Ib. pressure, 150 G.P.M. at 20 R.P.M 
2—20 x 12 x 16 Worthington Duplex Under 


At a real Bargain G E. Co, mul oler type MIP : HEATERS writers Fire Pumps, 1,500 G.P.M., 100-lb 
form B, 115 volt no ad 125 v rolt » full load 3 a : ~ ‘ - r. ~ pressure, 
800 amps., 600 r.p.m, be irivel 120 Volt, A. C. or D. C., 500 Watts, $5.00 200—New ‘and used boiler feed Worthingt n 


: each net, f. o. b. Phila. Pumps, 3 x 2 x 3, 4% x % x 5, 5% 


Walker Electric and Piecing Company 


SUVNOONOAEAEOOEOERESEONGOGEEODOEOARGEOOODE, 





TeaeDAONONEDONDAUDAUEAODEOEAOETOOOCCEEOHNOUUDACUESORATUOTDORGOET ENON TY OKs 


s 3 . x3%x5,6x4x6, 12x 7x 10. 
Rome, Ga ae re zs ee ae i Nashville Industrial Corporation 
HODNAUCLAAUUOEEUUAUUUONEEEOLUOUUORELEDEUAEUNEOEAUAUUOSEOEEGHACCERC EA CHOEEECLE OEE EE EEEEEEE CES SETAE  sessenencsee onocssennsse enssnssoanssconenson sonsnssonsssossasus uensezeesasecqsnonscsscanesecsnsssnannes J acksonville, 


sOusUSUDAASAASESUSAAASASGNGUASAANANAUAGUAGANARAOOGOAOLASREOLEOUGUNSUEGAOUEESUSUOGNGESESOOOACOONNEELILD 


ees AT uw ere oneuene SEUAEUDOUEDDEDOUUOEUOCEDSOOEGS ESOT OOEOUDOVEOEEOUNDURTOSOT EVENT ETS EST ECCECETOUDESUUTOSOSUEOOONOEDOSEES PPP 
a c 
ere STERLING BOILERS So ta 
MOTOR, 44—-823 H.P. Sterling Boilers, Type M-30, FOR SALE 
Electric Machinery Company’ s 2200-volt, — 200 pound pressure. Equipped with 
hase 60 l 5.6 amper per tur TOE Westinghouse 8 retort stokers, Vulean 





} 

J ’ cycle, , irn, 
H.P., 514 R.P.M Wes ton A.C, ampmete 
15 


with. shunt Weston D.C. atnpm WATTHOUR METERS 


soot cleaners, flow meters, 100,000 
cu. ft. capacity, forced draft fan, di 








SPUAEPADONGANDADAEGEOAEOROAUO SORA EOEONS ONE” 


cOUSUEOEEOEOUGUEOEOOEOEOEEOROED 


—_ kard auton le ur mer 2200 \V a tical z a ele On account of 25 to 60 cycle and 550 volt to 
ng pa sw = aa = = turbine Practically 6 0 cycle change-over, we have the following watt 
gal 1our meters for mediate slivery—al per 
FULTON MARKET COLD STORAGE co. The Naskeiile. lndust: ial Corporation ~ ees immediate delivery all in ope 
Fult & Morgan St hic s 3s Old Hickory ‘ 


TOADONDAEEDAAOAOESESSGDAAAOREOAAAGUAOOEGOUADAGRRAEGEASAEODUSGOOESAEEEARASAGOEEOEOEGEOROGREEORGEGEAEA EELS 


20—5 to 75 amp. GE type C-6 and C-7, 550 
volt, DC, 2 wire. 

8—10 to 100 amp. Fort Wayne, type K-3, 220 
volt, AC, 3 phase, 3 wire, 25 cycles. 

4—5 to 150 amp. GE type D-3, 220 volt, A¢ 


2 


3 Dhase, 3 wire, 25 cycle. 


COCCCEOEGESESEEOEOEOEUEGEGUOEOCOIOCEROUROROSOSOSOUEUOOTUNOECESEGESECESEOUSESOUSROOUSEEEUODEDESESEESEGEOEDS 





annennnnenneonsonees 
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NEW CORLISS ENGINES 


27—18 x 36 Heavy Duty, Allis-Chalmers 
Corliss Engines, both right hand and 
left hand. 350 HP. at 125 r.p.m 
11 ft. by 32 inches Band wheel. 
Operated on 140 Ib. steam pressure 
144 inch gauge back pressure, double 
eccentric 

The Nashville Industrial _Corporation 
Old Hickory Te 


SOUSUEOUORGEOUSEOREGRUDARGROEAEONGUDEDOSSEUEO EOE EOECACANECEOEOEO ROR EEAROeE® Cooeeeeengeagggs 


Engine Generator Units 

9—15 kw. direct connected 115 volt D.C 

Engberg Steam electric Generator outfit 
new im original crates. 


COOOPODODOADAAADONOEGASLONNOEONGAEORONROROOOERORONOROOE DEORE 






Address all inquiries to 


Rutland Railway, Light & Power Co. 
Meter Department 
Rutland, Vermont 


MICHIGAN SURPLUS MATERIALS CO. 
238 West Larned Street, Detroit, Michigan 


Seunnenengnnenensnnnnannesssnnunnecnssasgascncgsesennsenseagueensneceaceescercanesesensesauscecsoeaenners 


OORCUOEOREEOUOEODEEESAOEONOEEERORC OE OOOEES 


spneenenenuaeonns 
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Tencnncenenevscnnsneeeaeeeneass 


PTT 
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DIRECT CONNECTED SET 


1—100 kva. Crocker-Wheeler, 2400 volt 
60 cycle, 3 phase generator: direct con 
nected to 15 in. x 14 in. American Ball, 
automatic engine. With exciter 


L. F. SEYFERT’S SONS, Inc. 
437 N. 3d St., Philadelphia, Pa 


AOUSRGCEOUEOSUUUEOECANOGUEAEDEODOSUROEOEOEOUGESERCEEROSASOEOROEORONEURECURONC ORS DOROEOERAE 


TOU 


ELECTRIC LIGHT 


and 


ARTIFICIAL ICE PROPERTIES 


BOUGHT—SOLD—FINANCED 


Correspondence invited 
Address P. O. Box 5079, Boston 1, Mass. 


COUDOEOEURCOOEDAEASARAGOROEOASESERERORSEOHOEOEOOUCUECROUGUUEGGOEOEOEOAOESSOAOEOOSORONDEGESORIDOROESEONDEDSS 





SLUOUOLESAUGQEGOAUROAUEQOGUSEGROOEOROOOESERSEUGAEUEOEOROEEOACROOOAORSROSSERORESOEAEAEEROEOEDESAESESE: 


WANTED 


OUCURCESOGASUDUECEOEUEOROOOCROOOUOROEOEGOOOEOEGECUOREG SACO ECO ECHORCECNSOURSReNTNONeEsaeuenennensseoserers 


ad 


seueeeeeneennsenensgueconeonare 


SRNOUOEODSREUDEDAOADNODSDORNOEDODENOREEOND, 
COUGEEOGECHRERCGEOORRERGRRCERERERGESOREES 


OUCCHUDOEGAEGUSEEO HONOR OOSROESEEOODOEIUGD 
OOOUNODONUONOAEOEORORSOEDEROROOGOEROROIE. 


sense 
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Wanted—In Good Condition 


One Used General Electric Curtis 
non-condensing 


Turbo Generator Set 


125 Kva., 100 Kw., 8 P.F., 2 phase, 
60 cycle, 240 volts, 360 amp., 3600 
rpm. turbine. 

In Exchange for 

One 100 Kw., Direct Current General 
Electric Curtis Turbine, 2000 r.p.m., 
220 volts. 


Standard Motor Construction 


Company 
Jersey City, N. J. 
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Notice to Advertisers! 


| Owing to the holiday—Monday, January 
: 2nd—the ‘Searchlight’? pages of the 
January 7th issue of Electrical World 
will close for press earlier than usual. 
Copy should reach us as follows: 


LUA DE AOE OOOOOEDORA EDULE PUEDE RROOOOC FOES PROT: 


eepeenanenones 
VOOEDODORDEDOUODEULEDEDDROUSOERONSEEERORORRODONCOOUAOORGERONGREECEOGOARDRONOREOSORaSEGEEE 
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\UOCUCUCECEUDOLELAAGODOGDLSEDOGEUOOEUDOEOOSTEOOUOULOOOEDESENOODEDOSOSIDOECEN ODODE DA EneeonOneetaneesS 


WANTED 
225—2i-in. x 9-ft. 


BOILER FLUES 


B. F. POPE 


325 Law Building, Baltimore, Md. 


UT 


For January 7th issue 


Display Ads 
Copy required by 5 P. M., 
Friday, December 30th 


Want Ads 


Copy received as usual up to 10 A. M., 


Tuesday, January 3rd. 


PUODAAUAUAOAAOSEABLAGGUUCANSERSOOREDEOUOD® 
“PEESUSUUEOUOUSOOGOECUOEOOUOROAEOEORONECES 


EALEAGGOOESOGULEDEOLEASSESDODAESGORECOOAAROOSSCROORESSREDORRS 





PU 


WANTED 


GOOD USED MOTORS 


110-220 Volt, Single Phase 
220 Volt, Two Phase 


THE H. P. BALDWIN CO. 
387 Grand St., Jersey City, N J. 


SACUUENUOEAAUSUOAUELUOEAAUOUDOOONULEESAUEOSCOSSUOCONAOOSOOEEOEUEUROGOESSOOESNAUO OANA EEN NSEsanasenseeneTeey 





cuba EDTADADEDTETDTAVEGTTDNATANDAUAV ENG AT TT ONDOUTUNDEGSTODIOND NT OVONDNDNDOONOOLVAUAD AVON OUND AONDNDONUNDETAVANRUDOONUODAEVAUAO IONIAN ONUAEURONTATENDNV NUDED 





‘UN 





TO 





TVHVGTEVDHT TENT DEGD NNT SATO NAT ONTOOTN DESAI DENG 














82 VoL. 78, No. 27 


’ ov 
Electrical World 





SEARCHLIGHT SECTION 


ELECTRICAL WORLD 





=a) 











ADVERTISING RATES 


ADD 5 WORDS for box number in undis- 
played ads if replies are to any of our 
offices. There is no extra charge for 
forwarding replies, 

DISCOUNT OF 10%. if one payment is 
made in advance for 4 consecutive inser- 

tions of undisplayed ad, 







































































POSITIONS VACANT—Business Opportuni- 
ties and other undisplayed ads, 8 cents 
a word, minimum $2.00 an insertion. 


POSITIONS WANTED—Evening work 
wanted, tutoring and other undisplayed 
ads of individuals looking for employ- 
ment, 4 cents a word, minimum 75 cents, 
payable in advance, 










ADS IN DISPLAY TYPE—Space is sold by 
the inch (30 in. to a page), the price 
depending upon total space used within 
a@ year, some space to be used each issue, 

RATE PER INCH for ads in display space: 

lto 3 in., $5.00 an in. 15 to 29 in., $4.50 an in, 

4to 7 in., $4.80 an in. 30 to 49 in., $4.40 an in, 

8 to 14 in., $4.60 anin. 50 to 99 in., $4.20 an in. 
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POSITIONS VACANT 


A RECENT electrical engineering graduate | YOUNG man with technical education for | ELECTRICAL-mechanical engineer, tech- 


POSITIONS VACANT POSITIONS WANTED 
































wanted for position as sales engineer with sales work with a controller manufac- nical graduate, 8 years’ experience cov- 
a large electrical manufacturing concern turer. Position open is in Chicago dis- ering design, construction, operation and 
in Middle West. Splendid opportunity for trict and presents an exceptional oppor- management of public utility and indus- 
the right young man. State age and tunity for energetic and hard worker. trial plants. Age 31, married. Desire 
qualifications in detail in the first letter. Give complete information in reply. position in engineering department of 
P-613, Elec. World, Old Colony Bldg., P-567, Elec. World. public utility, industrial plant or con- 
Chicago, IL. struction organization. PW-581, Elec 
CONTRACT axent wanted. Must be od —— ——— World, Old Colony Bldg., Chicago, Il. 
4 vA agen Vantec p\ Ss e Cap- | 
able of taking entire charge of the new | EMPLOYMENT SERVICE aie ae : 3 : 
business department in a growing com- | ———— 7 a a ELECTRI¢ AL engineer transformer expert 
pany in Eastern Pennsylvania. Experi- | EXECUTIVES qualified for salaries of desires connection power and lighting 
ence must cover all phases of commercial $2,500 to $25,000 and upward, are in- company supervising design, manufacture 
work, including the handling of cus- vited to communicate confidentially with and repair transformers. PW-601, Elec. 
tomer’s complaints and lighting and | the undersigned, who will conduct pre- World. 
power sales engineering. State experi- liminary negotiations for such positions. 
ence, salary expected and furnish refer- | A procedure is used which places you ELECTRICAL and mechanical engineer, 
ences. P-586, Elec. World, Real Estate | in the position of being approached, ten years’ experience in industrial plant 
Trust Bldg., Phila., Pa | avoids jeopardizing present connections, equipment including designing and con- 
— $= —_________— — — ‘ . caida . ? awe < mor. I ‘ : 
DISTRIBUTION engineer wanted aunt and ee ey oe a oor” structing sub-stations, progressive as- 
asl eee eke hai sonal and ethical requirements. L par- | sembly equipment and electric heating 
be experienced. Graduate electrical en- ticular advantage as a test of conditions, and enamelin slants Have been con- 
gineer preferred. State salary expected, to determine the advisability of chang- . oe i with i. Te anata concern. in 
experience and give references. Splendid ing. Details mailed confidentially on re- copaaey of ahi enginest for last 
opportunity in a growing community in | ceipt of name and address only, without fiv CY vears. PW-590. Elec. World - 
Pennsylvania, P-585, Elec. World, Real | obligating or committing you in any way. Se eee : 
Estate Trust Bldg., Phila., Pa. | Established 1910. R. W. Bixby Inc., 310 
ee airenr ildinc R ¢ New VY 7 TOTRIC > ; er single ave 
INSTRUCTOR—Graduate mechanical en- Lockwood Building Buffalo, New York. ELECTRICAL engineer, single, age 31, 


gineer preferred with good training in = cain aaa toa university graduate, seeks position with 
mechanics and mathematics to teach hy- |” Zz aah a a ce ee Dy or ee 
draulics, mechanics of materials, and eal rig “ty annie cehmce ak sae 
Laboratory. To begin February 1. State | EMPLOYMENT AGENCIES ooo sae: . Y edbccacy taki, S i ae 

Yence s ante or i “Ip | sistant plant engineer in manufacturing 
experience and salary desired. FP. Me- )] plants having both hydro and steam 
Kibben, Schenectady, N. Y. equipment. Available immediately. Lo- 


GENERAL Enginering Agency, Pitts- 





at burgh, Pa., require professors, instruc- cation immaterial. References. Appls 
SALESMAN for New York City wanted by tors, trade teachers, electrical and power PW-594, Elec. World, Rialto Bldg., San 
manufacturers of fractional horse-power engineers for sugar centrals, hydro-elec- Francisco, Cal. 
motors, State experience, training and tric construction, operation, southern- siamese iittala 
salary expected. P-615, Elec. World. western. Paper mill master mechanics, 


ELECTRICAL engineer, technical graduate, 





| steel works electricians, superintendent ppehelces jt emenslter i. pray” Sa oe S 

TECHNICAL graduate of experience | electric jobbing shop, New York City, - maga ome a ae SS 
wanted to take charge of the engineering | switchboard manufacturing superintend- soe Py i . — = ais mate control 

department of Gas, Electric and Street ent. Several sales engineers, signs, radio, ani > 4 ot aes pe ee rey oe 4 jes 
Railway. State age, qualifications, sal- switchboards, furnaces, motors, machine ee applications, estimating anc 

, , construction work. Desires position with 


ary desired and send photograph P-606, 
Elec. World, Old Colony Bldg., Chicago, 


—~ - - ———— well established construction company, se- 
curing business, planning, estimating and 








ny | POSITIONS WANTED | following up progress of "jobs. Location, 
, renE . . Newark or New York City, available one 
WANTED machinery salesman with thor- | ——— : cies eae — month PW-619, Elec. World , 
ough aquaintanceship in the trade of | ARMATURE winder, Al man on A. C. and : 79 SEE : 
New York City and vicinity, for position D. C, Have twelve years of repair shop 
s ‘ aver P avUY anhi spur a . 2x rie A ors, re wre rs, ¢€ ore . is t 
is manager of heavy machinery branch experience on motors, generators, alter” | my mCTRICAL and mechanical engineer, 
house, Only men of highest grade, tech nators, transformers. Can make all "ye * : 3 ore oat : 
: : : cae ‘ icine i ahi ’ aad . technical graduate, with broad experience 
nically trained considered P-605, Elec changes on windings. Understand all in electric. steam power plants and power 
World. trouble work and mechanical. Have had : p Coren ys DIES 4 I 


transmission, open for position. Can de- 


three year course of mechanical drawing. : : 
hree year cot nical drawin sign, estimate costs, take charge of con- 


CRDEDOUDOOOOCEEERERUEORREOECODCOGEEGEOOGOGEREREROOCOERERRROWOORE HER COOCORREREERODOREReEaneReceeceeeeeeeee ( ‘an furnish b Ss r of. rence, a ve Ve . S - 5 
ight vears id. : Biers 1 ad TV pea | struction or operation, Fifteen years 

1 er 618. alee, “World , ‘ol vase ‘Bide ; practical experience. Position with a 

a wi ; rae? growing electric light and power company 


Chicago, Il. ae WT KRiR rasa oak a 
ENGINEERS oa ee Sees, Side. Prila. — piaeaatss 


The growth of our Telephone En 
gineering Division offers electrical! 


| DRAUGHTSMAN of power plant, elevator 
} installation and shop experience, able 5, 
| machine designer, wants steady position | ELECTRICAL engineering graduate wants 











anywhere in United States. Moderate osition as sales or application engineer 
engineers ‘ ularly those with : ; : 3 | posith as Sales ap é L 
enginces particularly ming expectations, Danubian, 625 Jackson | or with consulting engineer. Two years 
telephone experience, an opportunity Ave., N. Y. City, Bronx. |} sales and layout. Westinghouse technical 
to advance in the telephone field. | courses. Now employed. Prefer Chicago 
ue CRUUEREROUOOGGEOUEEOREDCEOREECSEREECOROSEURRRCOREORRE OREO RteteReeeED 





Give full information in first letter 
as to age, education and experience. 


sree rere or West. PW-608, Elec. World, Real 
EXECUTIVES Z Estate Trust Bldg., Phila., Pa. 
seeking superior — ~~, our confidential = Sees 
service amely satisfactory. ju ° . ; i 
Se etee eka sapiens for aa | ELECTRICAL engineer, age 32, married, 
able positions with proper employers, as he has Technical graduate in electrical engineer- 
successully done for thousands of others since ing. 11 years’ experience in power plant 
construction, equipment installation and 


1909. Inquiries invited. 
THE NATIONAL BUSINESS BOURSE industrial plant operation, good executive. 
PW-614, Elec. World, Real Estate Trust 


Confidential Negotiators 
: Bldg., Phila., Pa 








PUneneneeeneneraeseseeeneegeeesneesenesseseeeternseseeerseryreme 





Western Electric Co., Inc. 
48th Ave. and 24th St., Chicago, Ill. 


CEONOUAOADESOUESUDEDEDESESESSESEORETREOOR, 


2 19 S. La Salle St., Chicago 
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POSITIONS WANTED 


ELECTRICAL engineer, technical grad- 
uate, five years’ experience—one year 
laboratory and standardization work with 
electrical manufacturer; one year on 
power records, Electrical Superintendent 
office, General Electric Co.; two and a 
half years General Electric testing de- 
partment; one half year assistant super- 
intendent and operator, steam-electric 
power plant. Age 29, unmarried. De- 
sires position with public utility or man- 
ufacturer in engineering department. 
PW-610, Elec. World, Old Colony Blidg., 
Chicago, Ill. 





ELECTRICIAN, age 26, married, technical 
graduate, 8 years’ experience power in- 
dustrial plant, electrical construction and 


maintenance work on both A.C. and D.C. | 
of all voltages. PW-584, Elec. World. 





EXECUTIVE engineer; Cornell graduate, 





married, 17 years’ broad experience, 
sales engineering and management in 
Public Utility and manufacturing work 
Now studying ‘“‘Business Management” | 
course at LaSalle Extension University. 
PW-570, Elec. World. 

GRADUATE engineer with several years’ 
technical and sales experience, desires | 


executive position or sales engineer. 
erences furnished. Correspondence 
vited. PW-609, Elec. World, 
News Bldg., Cleveland, O. 


tef- 


in- 





MANAGER or superintendent 
man thoroughly trained in 
management and operation of combina- 
tion properties in cities of 20,000, who 
would like to secure opening with oppor- 
tunities for advancement. Has had 
teen years’ electrical, nine years artificial 


by a young 


the details of 


gas and eight years natural gas experi- 
ence. Held present position of manager 


with syndicate nine years. Prospects for 
advancement rather than salary impor- 
tant. PW-602, Elee. World, Old Colony 
Bldg., Chicago, Ill 





MECHANICAL - electrical engineer, tech- 
nical graduate, fourteen years’ experi- 
ence, design, construction, operation. De- 


Leader- | 





fif- | 


sires position as _ industrial engineer, | 
power superintendent or maintenance | 
engineer PW-577, Elec. World. 





SALES engineer; technical-electrical grad- | 


uate, age 35; ten years’ electrical, me- 
chanical sales construction and _ inspec- 
tion experience; prefer district 
supervision. PW-617, Elec. World, 
Estate Bldg., Phila. Pa 


Real 


us 
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Are you using the Searchlight Section? 


| 
| 
| 
| 


sales | 


AGENTS AND SALESMEN 


Salesman Wanted 


By a house in the West, salesman 
of good address and with experience 
in complete Power Pole Line Con- 
struction Materials, including Hi-tension 
Insulators, Conductors, ete., and capable 
of figuring specifications and handling 
and closing large transactions. Must 
have a clean, successful record and good 


references. First reply should give suffi- 
cient details to warrant opening negotia- 
tions. Address E. K. Bibb, Box 324, 
Kenova, W. Va. 


SALESMEN AVAILABLE 





HIGH grade electric salesman, 
either street railway or general supplies 
Traveling out of Chicago preferred At 
liberty Jan. 1. AS-607, Elec. World, Old 


Colony Bldg., Chicago, Ill. 


specialty 


MANUFACTURERS’ attention — Graduate 
electrical engineer, 15 years’ experience 
selling electrical supplies, motors 
generating equipment, wants to represent 


manufacturers in Western territory with | 
headquarters in Denver, Salt Lake or 
Minneapolis. If interested in securing 
services of capable sales engineer, well 
acquainted with retail and wholesale 
trade in Minnesota, South Dakota, 
Wyoming, Colorado and Utah, please 
correspond at once. AS-571, Elee. World, 


Old Colony Bldg., Chicago, Il. 


SALESMAN experienced in supplies and 
appliances desires position with manu- 
facturer where industry, thoroughness and 
ambition have a value both present and 
future. AS-612, Elec. World. 


EDUCATIONAL 


Bliss Electrical 
Condensed course in electrical 
complete in one year; for men 
acter, ambition and limited time 
in one year; theoretical 
practical applications 


School 


of char- 
; diploma 
principles and 
of electricity ; 


mathematics, steam and gas engines, me- 
chanical drawing, extehsive shop work 
construction, installation, testing; fire- 
proof dormitories, dining hall, labora- 
tories, shops, 29th year open Sept. 28, 
1921; write for catalog. 128 Takoma 
Ave., Washington, D. C. 


The Best Proof 


of this is the variety of this journal’s Searchlight ads. With- 
out a constant and appreciable demand for such machinery 
or service, by its readers, the market-place which these ad- 
vertisements represent could not exist for any length of time. 


| 


| 


and 





engineering | 
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The SEARCHLIGHT 
Advertising in This Paper 


is read by men whose success depends upon thorough knowl- 
edge of means to an end — whether it be the securing of a 
good second-hand piece of apparatus at a moderate price, or 
an expert employee. 
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FOR SALE 





Galvanized Wire 
ft. 7 strand galvanized 8” guy 
cent per foot. FS-611, Elec. 


10,000 
—-1 


wire 
World. 


A.C.I1.D.C, Motor Diagrams 
12 simplified prints of 2- 
motor connections of D.C 
multiple connections if desired 
A. R. MeDonald Motor 
Crescent Ave., Amsterdam, 


Set of 
phase 
and 
$1.50. 
Co., 7 


and 3- 

series 
for 
tepair 
ie - 


Electric Light Plant 

a wealthy town of 1,100 people, located 
near Louisville, Kentucky. Plant consists 
of three engines and three generators. 
giving 24-hour service at 20c per K.W. 
City contract $2,100 per year. This plant 
is running but is not quite completed as 
owner has been called away on other 
business and cannot give this plant 
proper attention. This is an exceptional 
opportunity for a young man to get into 
business for himself with a small amount 
of capital. Plenty of house wiring and 
appliances on the _ side. Terms given. 
Address H. W. Mayfield, 298 West Oak 
St., Covington, Ky 


In 


Make Offer 
On 94 cells A. C. H. Edison storage bat- 
tery and DeLaval centrifugal oil clarifier 





FS-595, Elec. World, Old Colony Bldg., 
Chicago, Ill. 
Meter Bargain 
Thomson switchboard type; 2-wire, 175- 
amp., 231-240 volts; absolutely new; a 
chance to get a new meter at second- 
hand cost. W. A. Hefner, c/o McGraw- 


Hill Co., New York. 


Production 
You can get a production checker at 
cost. Here is an opportunity to get a 
productograph to keep count and mak: 
curve chart record on one to twenty ma- 
chines. First-class condition; various 
spare parts included; bargain price for 
quick sale. W. A. Hefner, c/o McGraw- 
Hill Co., New York. 


Checker 
little 
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UTE 


The 190 
Wireholder 


[t will do everything a house 
bracket or swinging knob 
will do and some more be- 
sides, and it will do it all 


cheaper and better. 


It is good for a strain of 
250 lbs. in any 


direction. 
All metal is in tension, all 


porcelain in compression. 


It’s electrically correct ; 
drains readily in all posi- 
tions, has a wet arc over 
voltage of 1900 volts and a 
good factor of safety for all 
secondary voltages. 


HUBBARD & CO. 


Pittsburgh, Penna. 
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c 


Coils made by us are 
unfailingly accurate 
in alignment because 
the Universal Meth- 
od of winding is un- 
failingly exact. 


The Coto Coil Co. 


Providence, R. I. 
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ELECTRICAL 
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PEIRCE Sp ecialties 


or line wire may be ru 
through hole i insula 
and tie wire 


or line 

placed 

and the v 
hole 
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Accuracy 


Meter Coil 
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, ANA CONDA 


Copper Wire 
i] Washington St, Chicago 
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Electrica: 
Wires 


a AI T° 


Welding 
Wire 


John A. Roebling’s Sons Co., Trenton, N. J. 
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Pittsburgh Office: 
634 Wabash Building 













Note Protection at Corners 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
prevents troublesome short cir- 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 


Blake Signal & Mfg. Co. 


Boston, Mass. 


W. J. Jeandron 


229 Fulton Street 
New York City 


SUC eee 


SAMSON SPOT CORD 


FOR HANGING ARC LAMPS 
SOLID BRAIDED COTTON—WATER PROOFED 
Send for Catalogue and Samples 
SAMSON CORDAGE WORKS, BOSTON, MASS. 
> AVUAUUUAOOUUEACAEAAUAEOEUEAUOOUOUEDOEOEONEOUUEU EOE EASED OUD E EEUU EP EEE 


Bare and Insulated 





ROME WIRE COMPANY 


ROME, NEW YORK 





WORLD VoL. 78, No. 2 


2000 eee 


"UOTE 


SOULE eee eee 


LECARBONE 


CARBON BRUSHES 


They are uniform in quality 
They talk for themselves 


Canadian Distributors: 


Lyman Tube & Supply Co., Ltd. 
Montreal and Toronto 


CQUCUUUAOAAOREA AAA TECEEEET ECU CETECEEE EET 





SSAVETTTATEELECUNOU TU OTDEEEEEUUETEETEEEEE EEUU T EEE EE EEE 


SAUTAAECUATONTUTUOTUETOTUETUSEANEA ETO ETOCOOEO ATU OTOAEO OLS ELO GE OSUOEO OS OSEOESOECO OG OCS OCS COTTA EEE O EU CA OEM AEU AEP EOE AE OED O CATE EOE ET ES 


2 


Mrs ot 
Control Susttches, 
Switchboard Fittings. 
Disconnecting Switches, 


Bus Supports. Chok 1 
" eapoaree. Choke Cox ” 


13th, and Wood Sts Philadelphia. Ba 


| 114 Liberty Streer. 


CHICAGO 
SAN FRANCISCO 
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COPPER WIRE 
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American Steel & Wire 


Chicago - New York Company 











(( 


The American Enameled Magnet Wire Co., 


DECEMBER 31, 1921 
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Americore 
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PMENICALS 
MAGNET WWE « 
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ELECTRICAL WORLD 


Some men have a 6 sense 


— they can pretty accurately 

uess what service a product 
Will give — but for the rest of 
the industry — * 


Electrical Testing Laboratories 
8Oth Street and East End Avenue 
* Tests Protect New York City 


—ask for testreport _ @ 


LL 


RUBBER COVERED WIRE 
for INTERIOR WIRING 


i 





Highest Standard of Excellence 


Send for descriptive book 


AANLANONAUAUEUEGEUOEONOOAUOEGONOUEGEROGOREDUEEOOOCLOUNUUEUEOUEGOOOEUAEEAUECLELULISUUTECU EEO 
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Uniform 
Gauge 


of Enamel or Cotton 





UULDEUCUEEEL CA UEEEE OEE 


TECEUAEDERTATEEEEGEEE 


Insulation. 


Thorough Inspection 
Each spool carries an individual 
inspection number. 


SUECGUACEETEO 


mailed on request. 
Shipment from Stock 


Electrical Wire, Cable and Cordage 
Main Office and Factory 


UU 


Muskegon, Mich. 


ir 
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_LAMP CORD DISPLAY RACK 


Actual tests demonstrate that a con- 
venient and attractive display stim- 
ulates Lamp Cord Sales. Details 
regarding these two fixtures will be 


Quick delivery of American Mag 
eee is assured. Write for BELDEN MANUFACTURING COMPANY 


t Eastern Warehous 
Chicago, IIl. Metuchen, N. J 
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For more than a quarter of a century 
the leading fibre conduit. 
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XDUCT 





Galvanized Conduit 





Made for users who want the best. “XDUCI 2 


a high-grade conduit designed and made with a 
view to meeting all the requirements essential to 
precise work in electrical wiring. 


Made from easy bending Spellerized Mild Steel 
Tube. Protected from rust by a heavy deposit 


of pure, non-corrosive zinc. [enameled inside 
with especially prepared black enamel which 
forms a smooth, glossy interior, through which 
the wires are easily fished. 

Furnished in 10-foot lengths, reamed and 


threaded on both ends. with coupling on one end. 


Write for Samples 





\RCUL4 . 7 
= Sgmme’<, American Circular Loom Co. 
2 g 90 West St., New York 
$ Boston Los Angeles Seattle 
< Chicago San Francisco Toronto 


It’s Orangeburg 





The FIBRE CONDUIT CO. 


Orangeburg, N. Y. 
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> & 
é BAKER MANGANIN ey, 
as” PROPERTIES < 
Melting Point, 910°C. 


Specific Gravity, 8.4 
Brinell Hardness :— Hard worked, 179 
Annealed, 128 
Resistance at 15° C. is approximately 300 ohms per 
mil. ft. 
Temperature 
and 30° C. 
Electromotive Force 
volts per °C. 


Coefficient of resistance between 15° 
is less than .00001 per °C. 
against Copper is 1.4 micro- 


Literature and quotations on request. 


“a, BAKER & CO., INC. £ 


“4. Sa Z Ss 
, NEWARK, N. J. re 






CECE 





SPUCMAMAMUEAAALAGAEAEAEUEA EAE ASULA ENCES TATA EAE 


UVGAAUNVUNEQUELUEDOUELOVEDUUECOECUUEEUASDOUSSO COTO OCEASECU UCT OECOEOOOETOOETOOCEOEEEOOCOOUEEUECOOSEUOETENOOOTUEDOEEOOECTOESCOEETOE OUT EUETETE LETTE nes 


oonsNAAOELULUAOUN0EDENERNNLOUUCOEREOSNSUNNNESNDNOSSONEETONONENNUCTULUOLOONETORNUCEOUNUOIONOEGNNNCCCSILOSUSENEOUOCEULECOCOUSIONEROBOOODUSCOOONSTORESOUOUULIOONNIRELS 


rt 









PUCUEEEEEUOUUCEEECUEREUUERSCUERACOLOETEEEEE 
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American Fibre Conduit 


light, strong and compact. 
the 


mortise and tenon, or Socket Joint, and tapered or 
“American” Harrington Joint, with Bends, Elbows and 


Fittings. 


Western Electric Company 


ETUC 
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= CLAD 


RANKIN, PA. BRADDO 
COPPERWELD Wire—Made by the Molten Welding Process. 


TOUTE Eee eee 
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WORLD 


American Conduit Company 


330 MONADNOCK BLOCK 





VoL. 78, No. 27 


Corporation 


Successors to 


Manufacturers of 





“AMERICAN” 
FIBRE CONDUIT 


FOR 
Underground Electric Systems 


Is of Homogeneous Construction 


It is made in two types of joint, 


It will stand the most rigid tests. 
Large Stock Immediate Shipments 
GENERAL SALES OFFICES: 

103 PARK AVE. AT 41st ST.. NEW YORE, N. Y. 
CHICAGO OFFICE: FACTORY: 
FULTON, NEW YORE 
Sole Distributors in United States: 


INCORPORATED 


Offices in All Principal Cities 


UU 


Insulating Machinery 


Braiding, Taping, Winding, Twining, Cabling 
Strancing, Polishing and Measuring Machines, 










Cable Covering Braiders. 


FINE CASTINGS A SPECIALTY 
















New England Butt Company 
403 Pearl Street, Providence, R. I., U.S. A. 






SU 


ee 


WESTERN SALES REPRESENTA 
STE chk OLE > CORPORATION, CHICAGO, ILL 


REET, NEW YORK CITY 


OFFICE AND WORKS 
CKPO. 


NEW YORK SALES OFFICE: 30 CHURCH 


Bare—Weatherproof—Strand—Twisted Pair—Nails. 


The standard resistance wie 
for Pressing Irons, Toaste: 
and cord attached Electrical 
Ueating Devices. 


Write for Bulletin 
No. 2 


THE ELECTRICAL ALLOY COMPANY 
MORRISTOWN, NEW JERSEY 
TORONTO LONDON, PARIS 


DETROIT, MILAN 


TLL eC 
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Pittsbure 


do their share in guaranteeing 
continuous service 


The success of the entire electrical industry depends upon 
continuous, reliable service. It is the Keystone in the 


arch of “Public Good Will.” 


Pittsburg Insulators on the transmission lines of power 
companies in every section of the globe are helping to 
maintain “Good Ww ill” by guarding the lines against surges 
and other unusual conditions that cause breakdowns and 
flash-overs to ordinary insulators. 


Write today for full information 
on safeguarding your lines. 


Pittsburg High-Voltage Insulator Co. 


General Offices and Works: Derry, Pa., U. S. A. 





For Full Particulars Address the Following: 


Prompt Deliveries. 
Send us your blueprints 


NORTHERN INDUSTRIAI 
CHEMICAL COMPANY 


11 Elkin Street, 







Wilmington Fibre Specialty Companv 


Wilmington, Del. Branch Offices “Everywhere” 


in 


South Boston, Mass. 
VUOEUOnNaneaeneaeaeegeaveneaneneneeneeeeesee ee geee ea UeeeUeAPeD EU PED UAE EATEO EE TNO ETE EU TUE UE 
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Be Sure to Specify 


“Wilmington Fibre” 


Sheets Rods Tubes 
Special Shapes for Insulation Purposes 


“FYBEROID” 


molding from 


1921 will solve your problems. 


Let us prove it. 


GARFIELD MFG. CO. 
Garfield, N. J. 


COLETTE eee 


TRENTON, NJ. 


CUDEVETUEEEEUAA TATED EDTA 








1 with Exception of Canada: 
Co., East Pittsburgh, 
1 with Exception of Canada 


Pa. 


For Business in Canada 
Canadian Westinghouse Co., Ltd., Hamilton, Ont 
Sole Agent for Dominion of Canada 


Harman S. Salt 
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MOLDED INSULATION 


BAKELITE-—CONDENSITE-ROXITE 
Machine Moulding of Small Parts a 
Specialty 


R 
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“GARFIELD” INSULATION 


1908 to 
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HARD PORCELAIN 


For Electrical Specialties 
IMPERIAL PORCELAIN WORKS 


bt 
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Special Export Agent 
114 Liberty St.. 


New York 
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EST 1855 AlMco — iwc.ssis WIRE DRAWING MACHINERY 4 

* MAGNET WIRE ENAMELING MACHINES 

american COTTON OR SILK INSULATION W ND- 
[MACHINERY 


ING MACHINES. 
[ACHINERY 
of SiPE COMPANY Paper Tape Insulating Machines 
Insulated Wire Reclaiming Machines 


meee. US far. Gre. U.S. PAT. OFF 


PHILADELPHIA 


Pee Twinning, Cabling and Bunching Ma- 


chines 
Measuring and Respooling Machinery 
Saturating Tanks and Tinning Outfits 
Power Driven Pull-Out Capstans 
Multiple Pull-Out Keel Stands with 
Traverse 
Power Driven Reel Stands with Traverse 
“Aimeo” Pressed Steel Reels for wire, 
ete. 


“Aimeo-Seward” Panning Machines for 
panning Rubber Covered Wires 

Rubber Covered Wire Vulcanizing Pans 

Rubber Covered Wire Patch Vulcanizers 


SPECIAL MACHINES DESIGNEDORBUILT 





PRESSED STEEL REELS 
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{ The ideal — acid proof, fire proof, 
i i © @e'| © | accurate and strong insulation is 


"0.0/ LAVA 


Ask for Kruesi’s book. 


AMERICAN LAVA CORPORATION 


Chattanooga, Tenn. 


Machined (not molded) to any form. 


TMM 
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In Sheets, Rods and Tubes 


Off hand we know of about thirty sep- 
arate and distinct places in the elec- 
trical manufacturing field where you 
will find that it is to your advantage 
to use 


Vut-Cor Fibre 


And particularly VuL-Cor Fibre because it 
is always uniform in density and never con- 
tains fissures, grit, hard or soft spots. 


Here’s the reason 


The American Vulcanized Fibre Company, 
in its mill, at Newark, Delaware, inspects, 
sorts, dusts, and cuts its own rags and makes 
its own paper. In another part of this big 
plant, the paper, its thickness gauged to a 
thousandth of an inch, is made into tough, 
strong, horn-like Vuz-Cor Fibre. Care and 
close, constant supervision have been watch- 
words during the entire proc- 
ess and until it reaches you, 
in either sheets, rods or tubes, 
or machined to your spec fi- 
cations. 


We have a book—The Ma- 
terial With a Million Uses. 


Let us send it. 
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AMERICAN VULCANIZED FIBRE CO. 


53 Equitable Building, Wilmington, Del. 
SALES OFFICES 
BOSTON PHILADELPHIA CLEVELAND CHICAGO 
NEW YORK PITTSBURGH DETROIT ST LOUIS 
Complete Stock for Immediate Shipment at Chicago 
Western Agents Canadian Agents 


Western Electric Company Northern Electric Company 
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(Physical properties of Vul-Cot Fibre) 
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MOLDING MACHINERY 


COMPOSITION MACHINERY CORPORATION 


STU T 


UU 


MONSON SIATE 





“AMULET ETTT TEN EECTEE EERE PATON EERE OOO TEEEEEOOUOSORPRRDOOUOOEEEE Des 





THE FORMICA INSULATION CO., Cincinnati,O. 


SAUTE 


Pa 


MINERALLAC FLECTRIC COMPANY 


Washington Blvd. and Curtis, Chicago, III. 
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“ITs 225 Fourth Ave., Cor. 18th St. 
William Ryle &Co., New York City 
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Progressive manufacturers are 
Molding Their Own 


They are effecting big savings on their com- 
position parts with 


URROUGHS 


We can supply the entire plant or any part 
of it. Consult us. 


URROUGHS 


NEWARK, N. J., U.S.A. 
Builders of Hydraulic Machinery for all purposes 
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The recognized standard for highest quality 

electrical apparatus. 

Because of unusual demands fo» Monson Slate 

we have doubled our producing capacity and 

are now prepared to give immediate attention 

to all orders. 

Send today for details 
Portland-Monson Slate Company 

Portland, Me. Quarries at Monson, Me, K 
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ORMICA 


An Electrical Insulating Material 
Strong, homogeneous, heat resisting, moisture proof, high 
dielectric, readily punched or machined. 





SHEETS —TUBES—RODS 


PUT 


HIGH TENSION 
Insulating Compounds 


No. 64 for Joint Insulation 
No. 2A for Pot Heads, Terminal, Bells, etc. 
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Install 
Bennett 


SURGE 
ARRESTERS 


Technical Data on Request 


Electro Company 


MARIETTA, GA. 
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For Electrical Purposes 
Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK 
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ACID PLATING BATHS DO NOT 


AFFECT CONDENSITE 


Here is an audion tube base consisting of a metal tube molded into a Condensite base 


containing tour metal Inserts 


[Che whole assembly complete in one operation 


[he metal parts were nickel plated after the molding process was completed, this was 
made possible by the inertness of Condensite to the acids used in the nickel plating bath. 


Ihe result was an exceptionally fine 


by our licensed customers. Names 


on application. 


inish not otherwise obtainable 


the Diamond 
Bridgeport, 


fibre manufactured by 


State Fibre Co., Penna. 


CONDENSITE COMPANY OF AMERICA 


BLOOMFIELD 
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ee as an exceptionally fine finis! *‘rwise ainabDle. 
Condensite has been the solution to many a troublesome production problem. Why 
not yours?! 
Molded Condensite is fabricated Condensite-Celoron is a water-proof 
j 


NEW JERSEY 
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National Metal Molding © 


PITTSBURGH, PA. 
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ichrome | 


—the business end of electric heating devices 
and the trade mark name applying only to 
Resistance Alloys made by the 


DRIVER-HARRIS COMPANY, Harrison, N. J. 
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LAVITE INSULATION 


Combines High Dielectric Strength 
Wonderful Heat Resisting Qualities 
Great Mechanical Strength 
Isk for Booklet 
D. M. STEWARD MFG. CO. 
Chattanooga, Tenn. 
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ARMCO INSULATING PAPER 


[he Ideal Insulation Dielectric Strength 

for Armature Slots, 325 volts per mil 

Stators Trans- Sheets size 30 in. x 

ormers, etc. 40 in, Thicknesses 
.007 to .035. 


Write for Sample 


THE ALLIED RUBBER & MICA COMPANY 
1430 West Third Street, Cleveland. Ohio 
MUU 


Smooth — Flexible— 
Tough—Bends in any 
direction without 
cracking 
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Reg. U. S. Pat. Off. 


And Other Dependable Insulation 
Bulletins will gladly be furnished 


MICA INSULATOR COMPANY 


Sole Manufacturers cf Micanite 


68 Church Street 542 So. Dearborn Street 
New York Chicago 
Schenectady, N.Y. " 
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“‘The Perfect : 
Insulation ’ 


The Continental 
Fibre Co. 


Newark, Delaware 
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INSULATING COMPOUND 


(TRUE TO NAME) 
Insulating Waxes Saturating and Finishing 


WAXES 


For Rubber-covered and Weatherproof Wire. Insulating materials 
of all kinds. Combination Waxes 
EFFICIENCY GUARANTEED 


HIGHEST 
Vanufactured hy 


CANDY & COMPANY, Inc., CHICAGO 
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Taping 
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Power 
mutter 





Segur 
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THOMAS 
QUALITY 


OT a New Product but 

a porcelain structure 
upon which the highest 
standard in High Tension 
Insulators is based. Among 
those Engineers who have 
successfully developed and 
maintained an efficient 
Electric Service for Ameri- 
can Industry, nothing in 
Insulators represents quite 
so much in the way of 
Dependability as 


EZHOMAS GUALITY 


Ask the Engineer Who Knows 
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LOCKE INSULATORS © .t — 


The character and reputation of an in- 
sulator should be verified before entrust- 
ing to it the important task of guarding 
the transmission of electrical energy. Ask 
for Locke Insulator data. 


DCO CCC CCC CCC CCC 


How To Tape 
Coils 


You can make a much 

better job of taping 

your coils if you use a 
@ Segur Taping Ma- 
chine. You can do 
the work in a fraction 
of the time required 
by older methods. 
Write for catalog on 
5 Peerless and Segur 
Armature Shop Tools. 


ELECTRIC SERVICE SUPPLIES CO. 


Philadelphia—17th and Cambria 

Sts. New York—50 Church St. 

Chicago—Monadnock Bldg. 
Branches 


Boston Scranton Pittsburgh 


Canada 


Lyman Tube & Supply Co., Montreal 
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Locke Insulator Mfg. Co., Victor, N. Y. 
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Chicago, Milwaukee and St. Paul Ry. Electrification 


Bates One Piece Steel Poles 


for 
Telegraph—Telephone—Power Transmission 
Electric Trolley Lines—Electric Lighting 
Electrification of Steam Railways, Etc. 





Our 1921 STEEL POLE TREATISE sent upon request. 


Petes fzpondob ct russ 6. 


208 South La Salle Street 
CHICAGO, ILLINOIS 
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When you want Men 


put your advertising for them on 
the same basis as other publicity. 


If you want competent and efficient assistants, 
experienced in the field served by this journal, 
you will wuturally find such men among our 
readers—which include .the keenest and most 
progressive men in the industry. 

Get in touch with a number of these men and 
select the one that is best suited for your needs, 


SEARCHLIGHT SECTION 
Only $2.00 for 25 words 
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THE 
TOWER DEPARTMENT 


OF 
AMERICAN BRIDGE COMPANY 
Manufacturers of 


Transmission Towers 
Wireless Towers 
Poles and Other Structures 


Used in 


Development of Electric Power 





FRICK’ BUILDING, Pittsburgh, Pa. 


Sales Offices: 


NEW YORK, N.Y 
Philadelphia, Pa 
Boston, Mass 
Baltimore, Md 


PITTSBURGH, PA 
Buffalo, N. Y. 
Cincinnati, Ohio 
Atlanta, Ga. 
Cleveland, Ohio 
Detroit, Mich Minneapolis, Minn 
EXPORT REPRESENTATIVE—-U. S. Steel Products Co 
30 Church Street, N. Y 
PACIFIC COAST REPRESENTATIVE—U. S. Steel Products Co., 
Pacific Coast Department, San Francisco, Portland, Ore., 
Seattle, Wash 


CHICAGO, ILL. 
St. Louis, Mo 
Denver, Colo. 

Salt Lake City, Utah 
Duluth, Minn 
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Carbo Steel Poles 












h Than Wood 
i Cheaper Than Woo 

; 

BY . 

; Seven Years’ Service Proves 
MJ 

% Earth anchorage resiliency makes poles 
Bd stronger than concrete settings. Engineers 
b know a definite shearing point is weak. 50 
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years’ life with smallest maintenance cost to 
prevent rusting. 
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Insist on double lacing. 


Carbo Steel Products Co. 
Morgan Park P. O., Chicago 
A. J. Alsdorf Corp., Export Repr., 
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Chicago 


See POU 
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Steel Transmission Towers. 


RITER: CONLEY COMPANY 
ticles 
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Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG. 


ARCHBOLD-BRADY CO. 
SYRACUSE, N. Y. 


PA MTT 


Engineers and Contractors 
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If You Were To Ask 
Almost Any 
Electrical Engineer 
the Name 


F the best known manufacturer of high ten- 
sion switching, protective and outdoor sub- 
station equipment—the answer would no doubt be 


DELTA-STAR 


ELECTRIC CO. 
CHICAGO 


Trade Mark 
Reg. U. S Pat. Office 


This is a Good Gage 
By Which to Judge 
the Value of Equipment 


HERE is another way, a way that is some- 

times more convincing; and that is by the ex- 
perience of users of Delta-Star Unit-Type equip- 
ment. If you were to ask any user, large or small, 
in the public utility field, where to buy the best 
possible high tension equipment—the answer will 
undoubtedly be: 


DELTA-STAR 


HESE are reasons why we are glad to have 

prospective purchasers make a full investigation 
of Unit-Type equipment before placing their orders. 
Delta-Star manufactures a complete line of high 
tension Unit-Type equipment for both 


Indoor and Outdoor 
Service 


Bulletins Mailed Upon Request 
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Hi-Voltage Instant 
Break Arrester 
Real Assurance of 
Continuous Service 
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The flash rod quickly breaks the 
power arc which follows a discharge. 
It is not a conductor, but a heavy 
porcelain tube one-half of the top cir- 
cumference of which is coated with 
carborundum crystals so arranged 

to provide a great number of minute 
gaps. 


A surge will are across this flash rod 
and the discharge gap to ground. The 
arc across the flash rod is instantly 
caught by the horns at either end, and 
is broken almost instantly. The arc 
across the discharge gap breaks at the 
same time. 


Write for Bulletin No. 2 
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> Check Your Costs— 


VME 
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tion cost. This book takes the 
estimating. 


McGraw-Hill Book Co., Inc., : 
370 Seventh Avenue, New York, N. Y. 
Mechanical and Electrical Cost Data, $6.00 net 


to pay for the book or return it postpa 


(please print) 
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This prevents damage to the resistance. 
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Here are the net prices, shipping weights and 
output of machines and appliances of 
tvpes, classes and sizes, together with installa- 


seaeneet Examine the book for 10 days FREE="*"="' 


You may send me on 10 days’ approval Gillette 


d within 10 days of receipt 
Regular subscriber to the Electrical Wor ee 
EE we Me Oe ke & RS ee SEU ROOT EEE WET 
Signed . 
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sent on approval to retail purchasers in 
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OFFICE AND FACTORY 
9305 CROTON avEenve 
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Mr. Jobber 


You get Real Sales Co-operation. 


Consolidated 
ElectricLamp 
Company 
1128 Maple St. 
DanVers, Mass. 


Licensed under 
the General Elec- 
tric Company’s 
Incandescent Lamp 
patents. 
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The New Flash Rod Arrester 


“9 Prpoes 
Company 


See 


One of the few dependable Sources of Supply. 
Unrestricted resale allowing fine profit. 
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PORTSMOUTH 
ELECTRICAL SHEETS 


Low hysteresis loss, low eddy current 
loss. High specific resistance, high 


A GRADE FOR EVERY USE 


Licensed Under Hadfield’s Patents 


WHEELING STEEL PRODUCTS CoO. 
Electrical Sheet Dept., Portsmouth, O. 
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“FRANKLIN JUNIOR?” is our lat- 
est development. 

“FRANKLIN JUNIOR?” is intended 
for light work in central stations, sub- 
stations and industrial plants. 
“FRANKLIN JUNIOR” embodies a 
most desirable feature in having fittings 
that are interchangeable, adapting itself 
to practically every known form of in- 
stallation. 

“FRANKLIN JUNIOR” has the exclusive 
“FRANKLIN” feature—the “FRANKLIN” die cast 


metal collars on the porcelain, threaded to receive the 
fittings. 
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Sherman Soldering 


U. S. Patent Lugs Reissue 14401 





Approved 


UU 


E have created a standard line of 

soldering lugs, making it unnecessary 
for people to use any old kind of lugs 
that they can get, or make their own. 


A standard line that is absolutely efficient 
and rightly priced. 


Sherman Soldering Lugs are marked with 
the N. E. C. rating in amperes across the flat 
portion at the wire end. This guarantees 
“approved” lugs. 
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May we send you our Bulletin No. 1000, 
describing “Franklin Junior’? 


ELECTRICAL DEVELOPMENT & MACHINE CO. 
Ua 


TEE 


Full particulars will be 
furnished on request. 
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NEW YORK CITY STATION CHICAGO ILL. 


H. B. Sherman Mfg. Company 
Battle Creek, Michigan 
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Posts, Ties Piling 


a THEVALENTINE-LLARK Lo. 


Senha si eins) 3 
Butt Treatment & Open Tank Process 
. Minneapolis, Minn. 
Toledo, Ohio lie te de 


rod- 
fell us your requirements. We will tell you 


4 The Foxboro Co., Ine., Foxboro, Mass. 





5 yRS 2B = how we can help you. Ask for Bulletin AC-124 
= _ Kee 
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Controlling Devices MODERNIZED [INSULATORS 
Automatic and hand operated : ; 
Starters and Controllers for all : Time is the Test 
conditions of service. 3 


(© Industrial ConfrollerCo.€9) 


MILWAUKEE: 
OTTO eC CCC 


The Ohio Brass Compan 
MANSFIELD, OHIO 
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=QUUANUN4QQOQQ000400U0UOEOEROOLOOGHaUoouuauouuavoeneasegeegeezoqevoUoououoneaseeseeeseeeeetneO OOO AAEM URES = oa wna 
> | NN PM ]om tie )e ye -iy vee) 
: —a manufacturer «Reeds | 
3 in Newark, N. J. 2 , = 2 
2 aa) | RANSMISSION 1A PROTECTIVE z 
—saved $200 SME|SWITCHINGAND (Gey) EQUIPMENT- |Z 
= buying from an Indiana dealer in : SAS Hidkyisuieighl ees oe : 
—second-hand machinery F nee en eeneeteanenaeene nee 
through his advertising in the PT 


: —searchlight section 


: It pays 
: to read the Searchlight. st 


: It pays 


to advertise in the Searchlight. 
: Oo advertise in the g eee 
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Alligator Jaw 
Testing Clamps 
suitable for every service requirement. 


A. & J. M. Anderson Mfg. Co. 
289-293 A Street, Boston, Mass. 
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i? Induction Regul 
: nduction Negulators : 
: ti For Meter Tests : 
: l\oller-Smith type HD instruments are only 4-in. x = : : 
2 5-in. x 2-in. and weigh only 20 oz. They are, how = = : 
5 ever, very accurate and dependable. 2 ¢ Z 
= A complete line of direct-current ammeters, volt- z = : 
= meters and volt-ammeters with as many as six = = = 
= ranges in one instrument up to 200 amperes and = F 
2 300 volts. = : 
i Send for Bulletin No. D-110 = = Make possible holding precise values of : 
: OLLER-SMITH COMP 5 current or voltage during tests. z 
= Blectrical Instruments. Gon and Circuit Breakers : . = 
q MAIN OFFICE WORKS 8 Send for Bulletin No. 31 = | 
z 237 Broadway, NEW YORK Bethiehem, Penna. = = | 
E Monadnock Block git Euclid Ave. Z 5 THE STATES CO. = | 
OTHER OFFICES IN ‘hee CITIES IN U. S. and ; 5 19 New Park Ave., Hartford, Conn. E | 
= = = =: 
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SAUAANOLAUENDAAUAATEAUOU CAS CULAUUUUEAUEAUEEOEO EO EA EEA AN EO UA AEGEAN QUAN see UA UO § 
: = = Eiectrical Instruments—Test Sets— 5 i 
= Ga = & Temperature Measuring Equipment = 3 
3 + + = = j = : 
: Meter Service Switches : : mr a Sa 5 : 
El LEEDS & NORMRUR CO. - : 
: = = A901 Stenton Ave. Philadelphia = 5 
: z 5 svneneenurnenoevnnecenguacegtconacevaeevnnesasneaneceuennenunneeaeesnencnevenesegevauevenesncesnveeneesnaveoqanasnnaganrnnngnne 
: 2 20 eon 
: = z «eo ” = Fe 
; “The Guardians of Electric Service.” 2 = Just Press a Button = z 
i Send for bulletin. 2 = to start — stop — reverse — accelerate —decelerate = = 
: Made From Armco Ingot Iron : The MonitorS stem a i aa : 3 
= ° = = for electric motor drive = 2 
3 The Trumbull Electric Mfg. Co. i i " Yy : E 3 
3 Plainville, Conn, a Monitor Controller Company, - BALTIMORE : 2 
S New York Chicago Boston Philadelphia : = New York St. Louis Chicago Buffalo Philadelphia Cleveland Boston = 2 
= San Francisco . & Cincinnati Detroit Pittsburgh 82-225 = 3 
“GULULEDETUUNEETONETTOUNET EN SECTUONETOVUCSTONOODUOTEREOOGNEDDOOSESUAUEEOUNONCUOOCEREUNEEDEOUEEEQOASESOGEREOUCSECUO2CCLCCCEN NUE EE EE EU Nea HNN PU “dl 
Sg/ssunennnUsL ERENT OT OEE LTRS nnn nnn EnEER OnE 2 
| = Power Station and and Uistribution Specialties I = 3 
= 1] = Use ‘’Three-E” Products for their built- E = 
= Ht = in quaitty and superior design. We are = = 
= oat witc es = ' gpecialists in High Tension Equipment = = 
= = @ : Electrical Engineers Equipment Co = = 
= = Bm! Meridian St. Chicago. Ih, = = 
= ‘ . ° ° = ark Row, New York City = = 
= contr ol level of liquids 1} = | Sales sn es in = 2 the a ae — = = 
: in any vocations =i en mae = 5 
= [Qn HAN owsgsgsuuassssczasvustsscuaueuit ut ui aes 
= wap : s ? | en eee a 
= ONE ITEM IN THE LINE = cree a : 
g OF SUNDH CONTROL | = a 5 
: SUNDH ELECTRIC CO. A Y | z 
: Savenate:t aii Maniiiek ie. =| write for General Bulletin : 
= Newark, N. J. = | No 100- -29-A. 3 
: tal rT | ” 
: : - = t CHAS.CORY¢ SON Inc 
oat pe E iL , soeieeaameaatenneiadiiiad NEW YORK SHILADELPHIA SAN ERANCISCC yYoRK RHILADELPHIA AN FRANCISCO E = 
= sAVODORDESONDEOOESSOV00N0NDONUEROEAAUAEOADOEUAOAOAAUASOALANUADAELADEAQADOEOAUAELALE OAAE0USUEUOROEDONUAEU EDEL OSUU EOLA TRAD SPOTL Sicnsnseemnnsinnensiepsbbastenenineeneenesheieadastaeedeppenimneiemiientaniaaaaniamadian iin a 
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FRamM SYSTEM 
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Frahm Vibrating-Reed 
Frequency Meters 


are specified and used by Engineers who require 
the “very best.” 





They contain no delicate springs, or moving parts 
—and are absolutely different in design from any 
other instruments on the American market. 
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High initial accuracy is sustained indefinitely— 
without recalibration. 





Ask for new Bulletin 951 
and investigate their merits. 


JAMES G. BIDDLE 
1211-13 Arch St., Philadelphia 
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: “built like a watch” 
: for every : 
z electrical need 3 
: Ask for Bulletins : 
: Sangamo Electric Company : 
3 Springfield, Illinois Z 
= New York Chicago San Francisco Z 
2 Los Angeles Salt Lake City = 
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Mason Safety Switches 
are 
100% Safe to Use 
100% Safe to Fuse 
The Trumbull Vanderpoel Electric 


Manufacturing Co. 
Factory: 
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Bantam, Conn 
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-THE SEARCHLIGHT SECTION 


: Man you want 
will locate the Position you want 
Equipment you want 


vs 
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F Are you using the Searchlight ? 


DMT CCC 
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STANDARD SEMAPHORES 


For Transformers 


New Two-Stage Temperature Signal 




















Lower Capacities Transformer 
Permitted Investment 
Core Losses Saved Reduced 


HIS device is on test by nearly every large 
lighting company in the U. S. 


Now adopted as regular equipment by one of 
the largest and most efficient lighting companies 
in the United States. 


Have you investigated its possibilities? 


Write for latest bulletin 


STANDARD THERMOMETER CO. 


Boston, 19, Mass. 


MMR LU RU 
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This fuse plug was 
molded from Red- 
manol. Because of its 
exceptionally high di- 
electric strength, 
Redmanol is in- 
valuable to the 
electrical indus- 
try. 
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REDMANOL QUALITIES 


Resistance to extreme heat 

Exceptionally high dielectric 
strength. 

Great mechanical strength 

Excellent acid resistance 

Unusual accuracy of dimen- 
sions 

Singular beauty of finish 





Redmanol Chemical Products Co. 
688 West 22nd Street, Chicago, Ill. 


DMANOL 


The Perfect Molding Compound 
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MOLONEY 
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Paragon Grounds 


So cheap, efficient, reliable and dur- 
able you can’t afford to use any other 
ground, 


















Five feet of connecting wire furnished 
welded to the ground—nothing but 
pure continuous copper used under- 
ground. 


No destruction of connections from gal- 
vanie or electrolytic action possible and 
nothing better than this pure copper to 
resist corrosion and deterioration. 


Absolutely solve the problem of grounding 
efficiently and cheaply. 


Paragon Electric Q. 


Dearborn and Van Buren Sts. 
Chicago 
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P ittsbur¢gh ‘Tsansformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pennsylvania 
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TRANSFORMERS 


Afford reliable service 
by reason of correct de- 
sign, honest material 
and workmanship. 


MOLONEY ELECTRIC CO. 
St. Louis, Mo. Windsor, Can. 


OFFICES: 


Philadelphia 
Detroit 
Birmingham, Ala. 
Charlotte, N, C 
Denver 
Indianapolis 
Kansas City 
Pittsburgh 


New York 
Chicago 
Minneapolis 
San Francisco 
Los Angeles 
Seattle 

Salt Lake City 
Cleveland 
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TRANSFORMER SPECIALISTS 
We manufacture special transfe-mers in 
any quantity or for any purpose. Our 
designing and production engineers are pre- 
pared to submit quotations and delivery on 
receipt of specifications 


ACME APPARATUS COMPANY 


184 Massachusetts Avenue, Cambridge, Mass. 
Transformer Engineers and Manufacturers 
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AMERICANS. RANSFORMERS ©: 
CUSTOMUMADE : 
SUPERIOR DESIGN AND QUALITY, FOR EVERY USE 


AMERICAN TRANSFORMER COMPANY 
NEWARK.N. J. 
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Service 


Value 








Scrap value for idle used machin- 
ery or surplus material is not 
If it can be used by 
others they will pay service value 
for it. 


enough. 


The Searchlight Section will find 


buyers for you. 


The costs of putting your wants in this 
projector is very slight, whether for a 


g 


Manufacturers who accept used 
equipment in part payment for 
new can dispose of it promptly 
by advertising in the Searchlight 
Section. 


Machinery used in manufacturing 
and displaced by other equipment 
can be sold at a fair price by ad- 
vertising it in the Searchlight 
Section. 


Wide-awake dealers, agents or 
representatives can be secured 
through little Searchlight ‘““Want” 
ads. 
Manufacturing sites, partners, 
help, capital—anything that any- 
body in the industrial field is likely 
to have for sale or exchange for 
something else—can be located or 
disposed of through the Search- 
light Section. 


man, for a job, or for a market. 


0056 





The 


Searchlight 


Section 
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| Jansky—Electrical Meters 


WORLD 


The best 
books on 
Practical 
Electricity 


SOLD SEPARATELY 






By C. M. Jansky, Assoc. Prof. of Electrical Engineering, 
University of Wisconsin 


SECOND EDITION, Revised and Enlarged 

370 pages, 6 x 9, 273 illustrations, $4.00 net, postpaid. 

The first edition of Jansky’s Electrical Meters received 
such wide distribution that a second edition was neces- 
sary. This new edition has been completely revised and 
60 pages of new material added. Recent developments 
in meter design are covered and a new chapter on “In- 
strument Transformers” and instrument errors is included. 

This volume covers testing and types in general use, in 
a most thorough and business-like manner. It brings 
to the average worker that information which has been 
inaccessible heretofore. Free use has been made of 
typical illustrations and graphic diagrams. 


Wiring Diagrams 
Of Electrical Apparatus and Installations 
252 pages, 6 x 9, 439 illustrations, $2.50 net, postpaid. 
A collection of 439 circuit diagrams taken from actual 


practice. They cover both simple and complex connec- 
tions, 


Hand Book of Electrical Methods 


Compiled from the Electrical World 
285 pages, 6x 9, fully illustrated, $3.50 net, postpaid. 
Modern ways of solving every-day problems—as prac- 
tical men have solved them. 


McGraw-Hill Book Co., Ine., 
370 Seventh Ave,, New York, N. Y. 
You may send me on 10 days’ approval: 
....dansky—Electrical Meters, $4.00 net. 
....Wiring Diagrams, $2.50 net. 
...-Handbook of Elec. Methods, $3.50 net. 





Have These 3 Books Sent 


for 10 days’ free examination— 


see the coupon 


I agree to pay for the books or return them postpaid within 10 


days of receipt. 
.»+-L am a regular subscriber to the Electrical World 
...-l am a member of A. I. EF. E 


(Signed) 


(Address ) 
(Official Position) 


(Name of Company) 


(Books sent on approval to retail purchasers in the U. S. and 
Canada only.) FW 
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Performance Is What Counts 


PUTUCUQAGGUGAAUANEOASAAOOOAEAEOEEAOEEOEOSEOOEEEELEGASARSEREREDEASUDEERAGEEDEREAEAEAACEEGEELEEEASELEEEOESEAGA 
Fuller-Lehigh System 
PULVERIZED COAL 


Insures the maximum fuel burning economy, longer 
life to furnace and reduced labor cost, aw 66 0-8. 


Fuller-Lehigh Co. 


Fullerton, Pa. 
















Repeat Orders testify 
to the service and 
satisfaction of G-W 
coal and ash convey- 
ors. 
CcunessntieeenE 
Catalog 31 brings 








Cleveland, Ohio 
AQNNUAAUNNLENUNDUOAUOAOAUENUGNUNUEODEALSQaEQUAUENOUOLONUEODEQOEUEGUONUEAUUADOREEEUADUQDEOUGOUAGEOLOOUCUOEUUUOUEUEOUEOUEODSULEUOUOUNULODeRDENUESUEOAUOU EO AMMAR 


OUHUDUDAROCOSOEORODRADDSOEEDESSRSOERAOGERSEEDAUEUDADsRAGUDERDDAGSUEEUSOECREDIEODUGEDOGEDDUROOODEDESSOS ROO 


full details oT? 

= = Locomotive Cranes Electric Hoists ‘ 

= @ Grab Buckets Tramrails & Trolleys = 

A Suspended Concrete Bins Overhead Tr. Cranes 2 

Bal Buffel Coal Handling Machinery Pillar & Jib Cranes = 
ain $ ° Se = 
Second Hill, Hudson, N. Y. Boston Chicago THE BROWN HOISTING MACHINERY CO. i 
wid 


Ss 8 
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GV 1) cat ad =a 
Clam Shell Buckets— the most highly perfected two- 
VA line buckets on the market for general digging and 
loading purposes. Fitted with teeth for digging hard 
materials. Regular or Ore Bowls. Catalog 43. 
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HEINE 


LARGE -UN iT. 


LONGITUDINAL ANDO 
CROSS DRUM TYPES 
WASTE-HEAT BOILERS 
Ait CONFORM TO ASME COL 


ffeineffoilerfompany Saint [ours U3A 


Boiler Manufacturers for 40 Years.! 


The Hayward Co., 50-60 Church St., New York 
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? ALBERGER PUMP & CONDENSER CO. 
140 Cedar St., New York City 


Surface, Low Level Jet and Barometric Condensers 
Occluders and Cooling Towers 
Centrifugal Pumps and Steam Turbines 
Heaters and Expansion Joints 
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SURRDAUDODLOUD IONE 
PUSUNDEROSDDDERDAOUHUGOOOROOAODGOOODDDRODOOEONDEENS= 


Bulletins sent on request. 
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MSINTOSH & SEYMOUR CORPORATION 


DIESEL TYPE OIL ENGINES 


AUBURN, N.Y. 
New York Office, 149 Broadway 
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FOSTER SUPERHEATERS 


A necessity for turbine protection, engine cylinder economy, and utilization of superheat for all its benefits. 


7 ‘ > 111 Broadway, B Philadel phi: Pittsburgh Kansas 
POWER SPECIALTY COMPANY, “new vorK’’ Chicago San Francisco Londons Eng. Dallas. 
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THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate. 
of continuing reliability Stokers since _ 1893 


BRANCH OFFICES BRANCH OFFICES 


DETROIT, Ford Building 

NEW ORLEANS, 521-5 Baronne Street 
Houston, TEXAS, Southern Pacific Building 
DENVER, 435 Seventeenth Street 

SALT LAKE City, 705-6 Kearns Building 
SAN FRANCISCO, Sheldon Building 





Boston, 49 Federal Street 

PHILADELPHIA, North American Building 
PITTSBURGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 

CHICAGO, Marquette Building 

CINCINNATI, Traction Building 


TOSUSUTUNUTVGREVELERODENOSOVEDORO DORE ODDDEREODODDODEODODEDO DOD OO DOODDOD DNDN DEDUDDOOED: 





ATLANTA, Candler Building Los ANGELES, 404-6 Central Building 

Tucson, ARIZ., 21 So. Stone Avenue Bayonne, N.J SEATTLE, L. C. Smith Building = 
FoRT WorTH, Tex., Flatiron Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 : 
HONOLULU, H. T.. Castle & Cooke Building ; SAN Juan, PorTO RICco, Royal Bank Building 
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An Efficient 


Pipe Covering 
ana not contain 


Combustible 
Material 


The combustible or inflammable element in 
some pipe coverings runs as high as 20 to 22 per 
cent. Under low temperatures such coverings 
may possibly remain a long time unimpaired but 
high temperatures will soon char the inner zone 
or layers. Bulk having been reduced, the cover- 
ing will sag, air currents will run along the under 
side of the pipe and a continual loss of heat will 
take place. 


85°, Magnesia possesses, in addition to other 
essential qualities, the virtue of heat-resistance 
without impairment. There is nothing combust- 
ible in 85% Magnesia. Even tests with temper- 
atures from 700 to 900 deg. F., continued for 
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We DESIGN and BUILD 
Large VALVES “72-in. and Smaller’ 
For Hydro-Electric Plants 


RENSSELAER VALVE CO. 
Teay, N: ¥.'U. S. 
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STEAM TURBINES AND GEARS 
See half page ad in first issue of this month. 
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: STEAM TURBINES ise 
Single and Multi-Stage m= 

Moore Steam Turbine Corporation &: 

Wellevinh N.Y. Xe 
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months, show only a calcination, which actually 
increased the efficiency of the covering about 
three per cent. 


85° ‘ Magnesia taken from pipes after twenty 
years’ use may be placed on other heated surfaces 
and will keep on doing its good work. 


Magnesia Association of America 
764 Bulletin Building, Philadelphia, Pa. 
Executive Committee, William A. Macan, Chairman 


George D. Crabbs The Philip Carey C OeARORy Cincinnati, Ohio 
Alvin M. Ehret Ehret Magnesia Mfg. Valley Forge, Pa. 
J. R. Swift The Franklin Mfg. — Franklin, Pa. 

R. V. Mattison, Jr. Keasbey & Mattison Co. Ambler, Pa. 


Copyright 1921 Magnesia Association of America 
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Leffel Turbine Water Wheels 
High Speed 
High Efficiencies 
High Horsepower 
Vertical 
and 
Horizontal Designs 


The James Leffel & Co., Springfield, Ohio, U. S. A. 
BRANCH OFFICES: 





BW er, Us. hs o' h cee Oe bates sake sn dnece ven ee CHGS. 
a ole eb 6 66 6 tuk eden a eee 161 Devonshire St. 
fe FN ES Ee eee eee ee Fourth Nat'l Bank Building 
MINNEAPOLIS. MINN................-. . Plymouth as 
PETERBOROUGH, ONT. CANADA..... William Hamilton Co., Ltd 
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LOMBARD 
WATERWHEEL GOVERNORS 
THE STANDARD For 
TWENTY YEARS 


THE LOMBARD GOVERNOR CO. 
ASHLAND, MASS. 


QUUUUUACEUEAAUUUUU AU EEEEEAAEEA CATER Eeeerere cette 


SUOCEHCAEUN CURLED ENGEEE 


ANNES soni 


_ Wo OD\ DWARD Waterwheel 
GOVERNORS 


“Built in All Types and Sizes From the 
Smallest to the Largest: 


, Woodward- Governor Company J 
206 Mill St. "Rockford, Hl. 4 


SUUUUTTUEUA UAT EOEA DED EOTOTON ESD ERDONEDEOAASOEOOOODNOSOEOOOEOODOOEOEODOOUODUDUODODNONOEOTTOOYOOTOATOOQUROEUTTOTOETIOUEED 1 


TN 


i 


UUCUCASUAAAUUUUACECaAUAAEPNU Natt 





PU 


-—— 












50 


hs 


PTTL 


ELECTRICAL WORLD 





of 


years’ 


ou 


{ 


xact requirements. 
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For Economy 


in Cutting 
Armature Disks 
and Manufacturing 


Electrical 
Stampings 


BLISS 
Machinery 


Incre asing your product without increasing the cost 
production gives you an advantage. 

There is a special Bliss machine perfected by our 57 
experience, which will materially increase your 
tput and lower your production costs. 

let us send you descriptive matter covering your 
Write to-day. 


12 ADAMS ST. 


E.W .Bliss Co., sxooxtyn,n. ¥. 
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cago office: Peoples Gas Bldg. Detroit office: 
me Bank Bldg. Cleveland office: Union Bank 
ig. Offices in Europe: 100 Blvd. Victor Hugo, 
Quen (Paris), France; Pocock St., Blackfriars 
d, London, S. E 9652 3 








Milliken Brothers Mfg. 





o., Inc., 2007 oolworth Bidz., 


Bw. Y. 
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: yy z 
: . ty, = 
: 4, : 
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: “ 2 
: Generator Cooler Installations : 
z Aluminum Co, of America Bethlehem Steel Co. : 
z Niagara Falls, N. Y. Pittsburgh, Pa. = 
= Cluett, Peabody & Co. = 
3 Tray, N. Y. = 
= and dozens of others. Z 
3 Write for our list of installations. : 
i Address Dept No. 78. z 
: Carrier Air Conditioning Co. of America’ : 
= Buffalo, N. Y. g 
SSevuevvenvvevvevvvnvvecvenvccvvevvecvnsnvcevcevvevcecenvenevnenvenvnenveencenceancavenevnennenneeesencennsevnceneenncaveeneeenesacenceacatensneenenieeeene 
Zl ugnnnnucevanauusennsuueencouanensscecevavunesvssvanesscoscessouseessvveescavacecsucsvesuvsnvenqoeeraucereessuseesatUrenseLUQGOQUuONNOOUUONONOOUOOEONOUUOONOOUUOORE 
: Complete Suitable for E 
= Steel Frame Electrical = 
= Permanent “| Service z 
= Fireproof of all kinds. = 
= Weatherproof Send for Catalog = 


Transmission Towers—Radio Towers—Steel Poles. 
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LEA- COURTENAY PUMPS 


Centrifugal 


pumping machinery 
for every kind of 
pumping service. 


16 Maine St., 


Lea-Courtenay Co. 
Newark, N. J. 
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Self-Fluxing 


Solder Saves 


N electrical manufacturing, girls can do as 

good soldering as highly paid experts 

and skilled mechanics can solder in one third 
the time, if they have— 


The unskilled worker can do expert soldering because 
fluxing is automatic. As the illustration above shows, 
the flux is in pockets in the hollow wire of genuine 
tin-and-lead solder. When heat is applied ‘it flows 
out on the job in just the right quantity to assure 
an ever-holding bond. No waste of solder or flux. 


Write for free sample. See how the ease, speed, and 
surety of this method cuts 
soldering costs. Sold in 
one pound cartons and on 
one, five, and ten pound 
spools. 





Sectional view shows flux in 
pockets in hollow solder wire. 


Chicago Solder Co., 4217 Wrightwood Ave. , Chicago 
Direct Factory Representatives: 


The Faucette- Huston Co., Chattanooga, Tenn. 
Louts J. Ziesel Co., 216 Market St., San* Francisco. 
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‘‘Taylor Principle’’ 
OIL ENGINES 
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Are as simple in design and operation as a 
steam engine, with regulation within 2%. 
Cheap, reliable power from all size units 

10 to 6000 H. P. 
Send for Bulletin 75. 


Taylor Machine Co., Kimball Bldg. 
Chicago 
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TPL 


MTU CCL CLC 


SAVE Construction, Space, Light, Fuel. 


Engineers Planning Power Transmissions 
Secure Data and Estimates of “MORSE” DRIVES 


MORSE CHAIN CO., Ithaca, N. Y. 


Engineering Service, Assistance, Bulletins 


oston Detroit Pittsburgh Montreal 


Producing More with Less 


leveland 


Prompt Delivtries. 
Massachusetts Machine Shop, Inc. 
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Charlotte, N.C. San Francisco Minneapolis 
Kansas City Atlanta St. Louis 
New York Baltimore Philadelphia 


MICU 


MMU 


PUORAUUEEOENAODURRAAUSDOAUTEEEAESUOADAUEUAUUEREUAEAUULOEAAAEOOAUEEAUADEEAUUORDUUEOOAUOREAAEOEROOEDEOUEERESULEOUADERUEEREOOOERTODRUUDEROO SCOT EE CEO EE DETED DL Ue 


WASHERS—That’s Us 


SUODUETUSOSENTI SS 


Brass, Steel and Copper Washers. 
Flat, Bevelled or Countersunk. 
Special Sizes and Shapes. 


Let us have your inquiry. 


817 Albany St., Boston, Mass. 
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Points of Excellence 
and Distinction 


Low lubricating oil consumption. 
Independent forced feed cylinder lubri- 
cation. 
Stuffing-box separating crank case and 
cylinder lubrication oil. 
No contamination of crank case lubri- 
cating oil by cylinder oil 
Symmetrical cylinder heads and flat 
top pistons. 
Two part cylinder 
head preventing 
heat expansion 
stresses. 
No moving parts on 
cylinder heads. 


Circulating Forced Feed 
Oiling for 
Main Running Parts 


In the Worthington Diesel 
Engine, two-cycle—solid injec- 
tion type, the lubricant is 
pumped to the main running 
parts and delivered under pres- 
sure to each bearing surface in 
great excess. This means posi- 
tive oiling. The oil is used over 
and over again—saves money. 
And the oil is kept clean by the 
closed system—saves bearings. 
No adjustments of oil feed by 
operator. 


WORTHINGTON 
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‘wo Cylinder Engine arranged for belt drive. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
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\ Executive Offices: 115 Broadway, New York City \ 

re Branch Offices in 24 Large Cities 1 ww 
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MORSE POWER. 
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COLD PIPE BENDERS 
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39° SATA TYPE EB” HORIZONTAL SCROLL CASE ] 
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Standard of the World 


+ es | --2-W Bhan _- 
=k ENGINEER IN CMARGH OF WHTER MEAGUREME 


14 Sizes of Machines Lhe I 
What it costs to bend pipe our way. Per bend 
l-in. Pipe 5 cents t-in. Pipe 25 cents RES _ I S JUS I IFVY 
2-in. Pipe 10 cents 6-in. Pipe 60 cents 
8-in. Pipe $1.00 


TH LEE 


Installing 
Send for Catalogue. 
American Pipe Bending Machine Co. 
28 Pearl St., Boston, Mass. 
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ELECTRIC CRANES 
HAND CRANES 

ELECTRIC HOISTS 
SEND FOR BULLETINS. 1-BEAM TROLLEYS 


MARIS BROS., Philadelphia 
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Write Dept. “W” for Bulletin. 


S. Morgan Smith Co., York, Pa. 
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COMMUTATORS 


For Any Type Motor 


The promptness and thoroughness of 
our service will appeal to you. 


We also make 
Eureka 


Bronze Bearings 


of Journal and Axle types 
are made from the best of 
materials and with the 
proper mixture insures ex- 
cellent service. 


Copper 
Castings 


Of high conductivity 
for electrical purposes. 


Write us about your requirements 
THE EUREKA CO., Northeast, Pa. 


Saas 
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CROCKER- R- fOTORS 
, “Niagara's Rival for | pe ttuekd Po 
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CROCKER-WHEELEt& CO., Ampere, N. J. 
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Commutators and Commutator 
Segments 


‘or Electric Starters and Lighters and all 
other types of D. C. Motors. 


THE CAMERON ELECTRIC MFG. CO. 


Ansonia, Conn. 
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Fool-Proof, Self-Start MotoF 


It starts heavy loads from rest 
by merely throwing a switch. 

No compensator or other starte- 
tvee vn ing apparatus required. 


The Triumph Electric Co. "%*y% 
Cincinnati, Ohio 
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- Machinery Shafts E 

| Smith & Serrell, 36 Central: Ave., Newark, N. J. : 





*® SEND FOR BULLETINS 
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A better and safer 
belt lacing 





Bristol’s Steel Belt Lacing for repairing woven and rub- 
ber belting is better and safer. The points of the lacing 
are set so far back from the joints that when they are 
clinched they bind the fibre firmly, and don’t tear out. 


TRADE MARK 


BRISTOL’S 


REG. U.S. PAY. OFFICE. 


Patent Steel Belt Lacing 


comes in straight and staggered point style and in many i 
sizes. Highly successful for over 30 years on all kinds | 
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of belting. Instantly applied with ga hammer. 
Write for Catalog L-712 


THE BRISTOL COMPANY 
Waterbury, Conn. 
Branch Offices: 


New York 
St. Louis 


Detroit Pittsburgh 
San Francisco 


Boston _ 
Chicago 
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Write for Catalog of 


My h e Iton Shelton Specialties 
Shelton Beer Vibrators 


Boston San Francisco 
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DEAN CONTROL 


FOR ELECTRICAL OPERATION OF 
GATE VALVES ° 


PAYNE DEAN LIMITED 


103 PARK AVENUE. NEW YORK.CITY 
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THE RILEY UNDERFEED STOKER 
Sanford Riley Stoker Co. 


WORCESTER, MASS, 
Boston New York Philadelphia 
Pittsburgh Buffalo Cleveland 
Detroit Cincinnati Chicago 

Denver St. Paul 


AUAUAEUCUUUAAUCEUUUUAEULEAANEAUEAUEOEE 





UUOEETUNTURTUCTEVENONUECOCEUEROCHC EEN SCeNtesUNOEES 


HUALSEOUOOEOEDENERONEOOTOOUEOEOTUEOEVOOECOCOOCOEOOOEOEOOVOTOTONOEOEOETOEOCOCDOOUOUOOLONONOOOUOEOEVOOOOOOOOSOSOEOOCOCOEOOOOOONEONUEOOOOEONONOOONGOONOOEORONOeNEI 


Poe ek. ae ae, eT 


~ Compare Them SS = 


The faint light of a candle and the strong rays on 
of asearchlight. They represent the compara- " ..-~74 
tive efficiency of other ways of finding what o 613 
you want and advertising for it in the “ 


SEARCHLIGHT SECTION 
Equipment 
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DECEMBER 31, 1921 
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F AIRBANKS-MORSE | 


™. MANUFACTURERS CHICAGO 


} Oil Engines-Pumps-Electric Motors and 
ig Generators— Fairbanks Scales— Railway 
A Appliances—Light Plants-W ater Systems 
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MARBLE-CARD MOTORS 
Builders of ‘Direct Current Ball 
Bearing Commutating Pole Motors 
of % H:P. to 60 H.P. at In- 
duction Motor «Speeds. 

Bulletin 200° contains complete 
information. 

Marble-Card Electric Company 
Gladstone, Mic». 
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D. C. Motor Generator 
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Made Right for Every Purpose 

The ROTH D. C. Motor Generator like all 

ROTHMOTORS upholds the ROTH 27-year 
reputation for high quality and low cost. 

. Two Styles—one. mounted on plate, the other 
with both armatures mounted on one shaft. 
Write now for descriptive bulletin, 

ROTH BROTHERS & CO., 1408 W. Adams St., CHICAGO, U.S.A. 
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OTHMOTORS | 


SQUAT 


it 


JEU 











NUAGESEDEANNON EEL: 





We specialize in motors, %4 
to 150 hp. constant and ad- 
justable speed D.C.; squirrel 
cage and siip ring A.C. 
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Reliance Electric & Engineering Co., 1046 Ivanhoe Rd., Cleveland, O. 
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Single Phase 
Induction Repulsion 
‘4 to 74% hp. 
Advance Electric Co. St. Louis, Mo. 
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BURKE EUECIRIC CO, 


ERIE.PA 


Motors, Alternators, Generators, Motor Generator Sets, Transformers, 
Are Welding Equipment 


Sales Offices: Buffalo, Cleveland, Detroit, Erie, New York, Philadelphia, Pittsburgh 
Sales Agencies; Underwood Electric Co., Cincinnati; W. T. Osborn, Kansas City 
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UNIFRAME MOTORS 


ALTERNATING OR DIRECT CURRENT 
Constant or Variable Speed 44 to 50 HP. 


B. A. WESCHE ELECTRIC CO. 

: CINCINNATI, OHIO 

- Fastern Sales Office—145 W. 18th St., New York, N. ¥. 
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FANS 
MOTORS 
GENERATORS 


Write nearest representative for prices and information. 


St Feito alter H. Veit, The Bourse 
les a Salle St eee 
ctrie leoiineas to St. Louts Sperry. Sea! 


jolter Co Seattle— fbe Garland Affolter Co. 


Warren, O. 
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Toredo™ The F. 
Machinery Salee Ce h 
Prancisco—The Garland Afcher Co 





Los Angeles—T he 


Peerless sas Co. 
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Khow Luckree 
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The delinquent slave or servant in Persia is made to khow 
luckree,or “eat stick’’as the saying goes. It is a painful forra 
of punishment, being the Persian version of the bastinado. 
The rods are pickled in water and the beating is applied to 
the soles of the feet. 


As Mr. Dooley might say, “Shure and it’s a hiliva way of 


hd 


ghettin a idy into a man’s head awhalin him on his fhate! 


We distinctly disapprove of any such method for getting 
across the idea of Troubleproof Brush Service to the 
operators of the country, but if they only knew it—+they’re 
“eating stick” every day they do without Morganite Brush 
Service ! 





Chattering brushes, pitted commutators, worry and 
Sunday work are all unnecessary. 





Invite a Morganite engineer in and let him demonstrate! 
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Main Office and Factory: 


519 West 38th Street, New York 


DISTRICT BNGINEBRS AND AGENTs: 


Electric Power Equipment Corp., Herzog Electric & Engineering 
13th and Wood Sts., Whila- Co., 150 Steuart St., San 


pie. ; : os - Francisco. 
oe 907-009 Peon we Special Service Sales Company, 


502 Delta Bldg., Los Ange- 
les, California. 


ry) Railway & Power Engineering 


Pittsburgh. 
R. W. Lillie Corporation. 
176 Federal Street, Bostoa, 





Mass. Corporation, Ltd., 131 East- 
W. R. Hendrey Co., Hoge Bidg., ern Ave., Toronto, Ontario, 
Seattle. Canada. 
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Air Compressors Boxes Cc 
Allis-Chalmers Mfg, Co c Fuse 
Chicago Pneumatic Tool Co Generel Biectrie Oo. i 


General Electric Co. 
Westinghouse Elec. Mfg. Co. ! 


Air Ejectors 
Alberger Pump & Conden- 


sor Co. 


Air Receivers 
Chicago Pneumatic Tool Co. 


Air Washers 
Buffalo Forge Co. 


Alloys e 
Electrical Alloy Co. 


Alternators 
Burke Elec. Co. 


Anchors, Guy 
Hubbard & Co. 


Armature Discs and Seg- 
ments 


Bliss Co., E. W. 


Repair Machy. 


Armature 
Supplies 


Elec. Service Co. 


Asbestos Lumber 


Johns-Manville, Ine. 


Ash Tank, Steel 
Heine Boiler Co. 


Batteries, Dry | 
Western Electric Co. 


Battery Charging Apparatus 
Cutler-Hammer Mfg. Co 
General Electric Co 

Wesche Electric Co., B. A. 
Westinghouse Electric & 
Mig. Co. 


Bins, Suspended Concrete 
Brown Hoisting Machinery 


Co. 


Blowers 
Buffalo Forge Co. 
Steam Driven 
McClave Brooks Co. 


Blowers, Steam Driven 
Terry Steam Turbine Co, 


Boiler Room Instruments 
(See Instruments) 


Boiler Mountings 
Lunkenheimer Co. 


Boiler and Pipe Covering 
Johns-Manville, Ine ; 
Magnesia Assn. of America 


Boilers 

Steam 

Babcock & Wilcox Co. 
Water Tube 

Heine Boiler Co. 


Bolts, Expansion 
Hubbard & Co. 


Bond Testers 


Roller-Smith Co. 


Books, Technical 


McGraw-Hill Book Co., Inc. 


Boosters 
Allis-Chalmers Mfg. Co 
Crocker-Wheeler Co. 
General Electric Co 
Wesche Electric Co., B. A. 
Westinghouse’ Electric 
Mfg. Co 
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WHAT AND WHERE TO BUY | 


Equipment, Apparatus and Supplies Advertised in this Issue 


with Names of Manufacturers and Distributors 


Readers interested in any articles not listed in these pages are cordially invited to inform us of 
their wants and every effort will be made to put them in touch with the proper manufacturers. 


ELECTRICAL WORLD, Readers’ Service Department, 10th Ave., & 36th St., N. Y. C. 


Johns-Manville, In« 

Schweitzer & Conrad, Inc. 
Westinghouse Electric 
Mfg. Co. 

Junction and Outlet 

D. & W. Fuse Co. 
General Electric Co. 
Johns-Manville, Inc 
National Metal Molding Co. 
Westinghouse Electric &| 
Mfg. Co 

Meter and Service 

General Electric Co. 
Johns-Manville, Ine 
Wadsworth Elec. Mfg. Co. 
Westinghouse Elec. Mfg. Co 
Safety Entrance 
Johns-Manville. 
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Brackets and Pins, Metal 


| 
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| 
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| 
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Brushes, 


Hubbard & Co. 
Pittsburgh Transformer Co. 


Dynamic & Carbon 

Jeandron, W. J. 

Morganite Brush Co. 

Buckets, Clamshell, Exca- 

vating and Grab 

Brown Hoisting Machinery | 
| 


0. 
Hayward Co. 


Delta-Star Elec. Co. 
Milliken Bros. Mfg. Co. 
Riter-Conley Co. 


Bus Bar Supports 
Delta Star Electric Co. 
Electric Power Equip. Corp 
Electrical Development & 
Mach. Co. 
General Electric Co 
Schweitzer & Conrad, Inc 
Westinghouse Elec, Mfg. Co. 


Bushings 


i 
| 

Buildings, Steel 
National Metal Molding 


Cable (See Wires & Cables) | 


| 


Cable Racks, End Bells and | 
Accessories 
Elec. Engineers Equip. Co. 


Hubbard & Co. | 


Cabling Splicing Joints 
Johns-Manville, Ine. 


| Cable Machinery 
American Ins. Machy. Co. 
New England Butt Co. 


| Chains, Silent Power Trans- 


mission — 
Morse Chain Co, 


Circuit Breakers 
General Electric Co 
Industrial Controller Co. 
Roller-Smith Co. 
Sangamo Elec. Co 
Schweitzer & Conrad, Inc. 
Sundh Elec. Co. 
Westinghouse Elec. Mfg. Co. 


Clamps, 
Ground Connection 
General Electric Co. 
Westinghouse Elec. Mfg. Co. 
Guy 


Hubbard & Co. 


| Cleats 
Blake Signal & Mfg. Co 


Electrical Development & 
Mach. Co. 
Imperial Porcelain Wks 


& National Metal Molding Co 


Thomas & Sons Co., R 


Coil Winding Tools 


lips, Cable 
Hubbard & Co. 


lutches 
Magnetic 
Cutler-Hammer Mfg, Co. 


| Coal and Ash Handling Mae | 


chinery 





Brown Hoisting Machy. Co. 
Combustion Engineering 
Corp 


Fuller-Lehigh Company 
Giftord-Wood Co 
Hayward Co. 





Elee. Service Supplies Co. 


Coils, Armature, Field and | Grane Motors 


Magnet 
Coto-Coil Co. { 
D. & W. Fuse Co. | 
Dudlo Mfg. Co. | 
General Electric Co. 
Industrial Controller Co. 
I. R. Nelson Co. 





| Coils, Choke 


Delta Star Elec. Co 

Electric Power Equip. Co. 
General Electric Co. | 
Hi-Voltage Equip. Co. | 
Schweitzer & Conrad, Ine. 


Westinghouse Elec. & Mfg. 
Co. 


Columns, Safety Water 
Lunkenheimer Co. 


Commutators 
Cameron Elec. Mfg. Co. 
Eureka Co. 


Condensers 

Steam 

Alberger Pump & Cond. Co. | 

Allis-Chalmers Mfg. C | 

General Electric Co. 

Westinghouse Elec, & Mfg. | 
oO 


Worthington Pump & 
Machy Corp. 


Condensers, Rotary Jet 
Manistee Iron Works 


Conduit 

Interior 

American Circular 
Company 
National Metal Molding Co. 


Loom 


Connectors and Terminals 
Electric Power Equip. Corp, 
General Electric Co 
Sherman Mfg. Co., H. B. 
a Elec. & Mfg. 

Oo. 


Construction Engineering 
(See Directory of Engi- 
neers) 


Contact Rail Material 
Electric Service Supplies Co. 


Controllers, Motor 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 
Monitor Controller Co. 
Sundh Electric Co. 
Westinghouse Elec. & Mig. 

Co. 


Conveying Machinery 
(Coal, Ashes, Ete.) 
Gifford-Wood Co 


Cooling Ponds, Spray 
Spray Engineering Co. 


.| Cord Adjusters 
American Vul. Fibre Co 


Cord 


Samson Cordage Works 
Flewible 


Couplings, Flexible 


Cranes 








irc Lamp | 
| 


Indiana Rubber & Ins. Wire 
Co } 


Rome Wire Co. 
Trolley 
Samson Cordage Co. 


Steam 
Allis-Chalmers Mfg. Co. 


Excavating Machinery, 


Motor Driven 
Hayward Co. 


' Expansion Joints 


Alberger Pump & Cond. Co 


Experimental Apparatus 


| 

General Plectric Co. | 

weenenente Elec, & Mig. | 
+0. 


Traveting 


Brown Hoisting Machinery 
Co. 
Maris Bros. 
Locomotive . 
Brown Hoisting Machinery | 
Co. | 
Cross Arms | 
Hubbard & Co. 
Riter-Conley Co 
Thomas &\ Sons Co., R, | 


Western Electric Co 


Crushers, Coal and Coke 


Gifford-Wood Co. 


Cups, Oil and Grease 
Lunkenheimer Co. 


Cutouts 
D. & W. Fuse Co | 
General Electric Co 


Johns-Manville, Inc 

Schweitzer & Conrad, Inc. 

— Elec. & Mfg. 
0. 


Dies, Cutting 
Bliss Co., E. W 


Doors for Bus and Switch 
Compartment 

Electrical Development & 
Mach. Co. 





Drills 

Brick 

Hubbard & Co. 

Portable 

Chicago Pneumatic Tool Co. 





Electromagnets 


Coto-Coil Co., The 


Elevators, Coal 
Gifford-Wood Co. 


Engineers, Consulting and 
Contracting 
(See Directory of Engi- 
neers) 


Engine Trimmings 
Lunkenheimer Co. 


Engines 

Internal Combustion 
Allis-Chalmers Mfg. Co. 
Chicago Pneumatic Tool Co 
Fairbanks, Morse & Co 
Lombard Governor Co 
McIntosh & Seymour Corp. 
Taylor Machinery Co 


Oil 
Chicago Pneumatic Tool Co. 


Biddle, James G. 
Leeds & Northrup Co. 


Smith and Serrell 
| Roller-Smith Co. 
; Couplings, Hose | 
Chicago Pneumatic Tool Co.! Fan Motors 
| Century Electric Co. 
Couplings, Rigid Shaft See ade bon Motor Co, 
Smith and Serrell General Electric Co 


Peerless Electric Co 

Robbins & Myers Co 

Western Electric Co 

VWestingneuse Elec. & Mig 
0. 


Fans (Exhaust and Ven- 


tilating) 

Buffalo Forge Co. 
Century Electric Co. 
Crocker-Wheeler Co. 
Diehl Mfg. Co. 
General Electric 
Kimble Elec, Co. 
Mechanical Appliance Co. 
Robbins & Myers Co. 
Westinghouse Elec. & Mfg 
Co. 


Co. 


Fans, Turbine Driven 


Terry Steam Turbine Co 


Feed Water Heaters 
Alberger Pump & Cond. Co 


Fibre (See Insulat'ng Ma- 


terial) 


Financial 
Electric Bond & Share Co 


Fire Extinguishers 
Johns-Manville, ne 


Flux, Soldering 
Chicago Solder Co. 


Friction Tape and Cloths 
Johns-Manville, Inc. 


Furnace Linings 


Johns-Manville, Ine 


Furnaces 
Pittsburgh Elec 
Corp. 
Pulverized Fue 
Combustion Engr. Co. 
Fuller-Lehigh Company 


Furnace 


Fuse Plugs 
Delta Star Electric Co. 


Fuses 
High Tension 
Delta Star Electric Co 
Slec. Engineers Equip. Co. 
Electric Power Equip. Corp 
Hi-Voltage Equip. Co. 
Johns-Manville, Lc 
Railway & Industrial Eng 


oO 
Schweitzer & Conrad, Inc. 


Standard 

Electrical Development & 
Mach. Co. _ 
General Electric Co. 
Johns-Manville. Int 
Western Electric Co. 
Westinghouse Elec. 
Co. 

Refillable 

D. & W. Fuse Co. 
Johns-Manville, Ine. 


& Mie 
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Diehl Apparatus of Recognized Merit 


Direct and alternating current motors—direct 
current generators—motor generator sets— - 
ventilating and exhaust fans—desk and ceiling 
fans—railway car fans. 


DIEHL MANUFACTURING COMPANY 
Elizabeth, N. J. 
New York Philadelphia 


TUT Md 


Boston 


STOUT eet 


A TOMEUUAREOEUAAEUOUAESUUUSAUEREREUUUEREEUCUCEEEEEEAAUEEECUEAEEEOE HERAT AE EEEEEO EEUU RESTA LENE UENCE EES 


Chicago 


US 
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IMPERIAL 


MOTORS ) GENERATO RS 


Imperial Electric Co. 
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SERVICE 


for fifteen years we have been designing and 
building frac etic mal motors for the most critical 
buyers A you interested in having that new 
machine of yours equipped with a motor that will 
give uni phecrented service? Your answer will un- 
doubtedly be yes 

Our engineering department will be pleased to 
make recommendatiens No obligation 


BODINE ELECTRIC COMPANY 


Ohio St. Cor. Oakley, Chicago, III. 
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ELECTRO DYNAMIC CO. 


Manufacturers of 
Electric Motors and Generators 
Main Office and Works 
BAYONNE, N. J. 
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BALDOR 


Ball Bearing Repulsion Induction 
Single Phase Motors 
Competitive in price. 

Superior in performance and construction. 


Write factory for discount and catalog 


BALDOR Electric Company 
4351-55 Duncan Ave., St. Louis, Mo. 
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(REG U S&S PAT OFF.4 ul 
Designers and Builders of 
He avy. Duty Direct Current Motors and 
tenerators for General Purposes 


B. F. STURTEVANT COMPANY 
HYDE PARK, BOSTON, MASS., U. S. A 
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ELECTRICAL WORLD 


ELECTRICAL 
EFFICIENCY 


will be demanded in 1922 


Two abnormal periods in America’s industrial 
history have passed—The hectic war-period, in, 
which economy and true efficiency were cast to one 
side to make room for output at any cost; and the 
after-war period in which the pendulum swung too 


far the other way—and industry halted. 


Now a new Era opens — 1922, the year of speed- 
with-judgment; in which manufacturers will study 


both cost and efficiency. 


KIMBLE 
CMOIORS 


FIT the New Era 


They are neither cheap nor high priced in first cost; 
but they do save money—daily and hourly—in the dis- 
tinct and. unusual service which they render to their 
buyers. 


Dealers Should Know 


the differences between Kimble Motors and ordinary 
for it is these differences that make them so 
much easier to sell. 


motors; 


The line includes: 

Single phase, variable speed motors— 
1g to 5 hp. 

Single phase, adjustable speed motors— 
144 to 216 hp. 

Polyphase constant speed motors—14¢ to 
7% hp 

Polyphase variable speed motors— 144 to 
742 hp 

Universal Motors. 


VENTILATING FANS 


Single phase fans—18 in. to 30 in. 


diameter. 


Polyphase constant and variable speed 
fans—18 in. to 42 in. diameter. 


Send for our Dealer proposition. 


KIMBLE ELECTRIC COMPANY 
637 N. Western Ave., CHICAGO 
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Gias Holders Scientific and Testing 
Riter-Conley Co. Service 
Biddle, James S.., 
Gauges, Recording General Electric Co. 
Bretol Co., The oe & eae Co. 
, o Co., The oller-Smit oO. 
vounen Westinghouse Elec. & Mfg. 
Gearing, pare Sena oe 
Morse Chain Co. 7 
insulating Machinery 
. American Ins. Machinery 
vaeee 1 Electric Co ze. 
rvenera Cc ° New Engla Butt Co. 
Westinghouse Elec. & Mfg. ew England But 
Co. 
Insulating Material 
Generating Sets, Motor Cement 
Burke Elec. Co. © Condensite Co. of America 
General Electric Co. ’ 9» C 
Westinghouse Elec. & Mfg. —— loth and 
- Mica Insulator Co. 
Compounds, Paints and 
Generators Varnishes 
Burke Elec. Co. Condensite Co. of America 
; Formica Insulation Co. 
Generators, Coolers Garfield Mfg. Co. 
Carrier Air Conditioning Co.| General Electric Co. 
Johns-Manville. In« 
Grates mice ey Ce. Le 
‘Mave Br ks Co. » mano em. road, 0. 
matjeve Brooks a Elec. & Mfg. 
oO. 
Ground Clamps Sai 
Sherman Mfg. Co., H. B. Fibre ; 
Am. Vulcanized Fibre Co. 
Grounds, Ete Continental Fibre Co. 
Paragon Electric Co. Lava 
: American Lava Co. 
Hair Dryers Steward Mfg. Co., D. M. 
Shelton Elec. Co, Mica 
Mica Insulator Co. 
Hangers Molded 
Cable Belden Mfg. Co. 
Hubbard & Co. Condensite Co. of America 
ae qasttation Co. 
Garfield Mfg. Co 
Heaters Johns-Manville, In 
Industrial Redmanol Chem. Prod. Co. 
Cutler-Hammer Mfg. Co. Paper 
Water Feed Allied Rubber & Mica Co. 
Worthington Pump & Silk 
Machy. Corp. Ryle & Co.. Wm. 
' Slate 
Heating Devices 
Cutler-Hammer Mfg. Co. Portland-Monson Slate Co 
Western Electric. Co. Tape & Webbing 
eer Elec. & Mfg. Belden Mfc. Co. 
, General Electric Co. 
Hope Webbing Co. 
Hoists Johns-Manville, Inc 
< Mica Insulator Co. 
Steam Westinghouse Elec. & Mfg. 
Allis-Chalmers Mfg. Co. Co. 
Chicago Pneumatic Tool Co. Wax Paper 
Candy Company, Inc. 
Hose, Air 


Chicago Pneumatic Tool Co. 
Insulator Pins 
Hubbard & Co 


Indicators, Speed Thomas & Sons Co., R. 


Biddle, James G, 
Roller-Smith Co. 


Insulators 
Glass 


Lapp Insulator Co., Inc. 
Locke Insulator Co. 


Porcelain. Composition 


Electric Power Equip. Corp. 
Imperial Porcelain Works 

Johns-Manville, Ine 

Lapp Insulator Co., Inc. 
Locke Insulator Co. 

Mica Insulator Co 

Ohio Brass Co. 

Pittsburgh High Voltage 
Insulator Co 

Thomas & Sons Co., R. 
Westinghouse Elec. & Mfg. 
Co. 


Post Type 


Delta Star Electric Co. 
Electrical Development & 


Inspection and Tests 
Electrical Testing Labora- 
tories 


Instrument Test Switches 
Electrical Development & 
Mach. Co. 


Instrument Transformers 
General Electric Co. 
Roller-Smith Co. 
Westinghouse Elec. & Mfg. 

Co, 


Instruments 
Bojjer Room 
Ciitler-Hammer Mfg. Co. 


General Electric Co. Mach. Co. 

Spray Engineering Co. 

Westinghouse Elec. & Mfg. 

Co Irons 

Graphic { Cutler-Hammer Mfg. Co. 
Biddle, James G. 


Bristol Co., The 








Roller-Smith Co 

Sangamo Electric Co 
Westinghouse Elec. & Mfg. 
Co. 


Consolidated Elec. Lamp. 


General Mlectric Go. docs. Bole Eulies and 
Sangamo Elec. Co. ; ; 
Westinghouse Elec. & Mfg. neares Elec, & Mfg. 
Co. | : 
Indicating initia 
: abo 

General Blectric Co. Electrical Testing Labora- 
Johns-Manville, Ine torkes 
Roller-Smith Co. 
Wagener Electric Mfg. Co 
Westinghouse Elec. & Mfg.| Lamps 

-_ . Are 
integrating General Electric Co. 
Biddle, James G. Westinghouse Elec. & Mfg. 
Duncan Elec. Mig. Co. | Co. 
General Electric ‘Co. | Pncandesvent 

! 


0. 
General Electric Co. 


| 


Western Electric Co. 


Westinghouse Elec. & Mfg. | 


Co. 
Miniature 


General Electric Co. 
a Elec. & Mfg. 
0. 


Lighting Units 
Duplex Lighting Works 


Lightning Arresters 

Delta Star Elec. Co. 

Elec. Service Supplies Co. 
Elec. Power Equip. Corp. 
Electrical Engineers Equip, 


Electro Service Co 

General Electric Co 
Hubbard & Co. 

Railway & Indus. Engr. Co. 


Schweitzer & Conrad, Inc. 
Westinghouse Blec. & Mfg. 
Co. 
o 
Line Material 
Anderson Mfg. Co., A. & 


wo, mm. 

Archbold-Brady Co. 

General Electric Co. 

Hubbard & Co. 

Ohio Brass Co 

eneap Elec. & Mfg. 
50. 


Loaders, Coal 


—— 
——— 


Gifford-Wood Co. 


Lubricators, Hydrostatic, 
Mechanical 


Lunkenheimer Co. 


Lugs 
Electric Power Equip. Corp. 
Sherman Mfg. Co., H. B. 


Machines 

Pipe Bending 

American Pipe Bending Ma 
chine Co, 

Wood Boring 

Chicago Pneumatic Too! Co. 


Machinery, Hydraulic 
Burroughs Comp. Machy 
Corp. 


Magnets 

Coto-Ceil Co. 
Cutler-Aammer Mfg. Co. 
Dudlo Mfg. Co. 

Nelson Co., I. R. 


Magnets, Lifting 
Cutler-Hammer Mfg. Co 


Manganin 
Baker & Co., Inc. 


Magnesia, Heat Insulation 
Johns-Manville, Ine 
Magnesia Assn. of America 


Meter Testers 

General Electric Co 

States Company, The 

eo Elec. & Mfg. 
0. 


Meters, Electric and Flow 
(See Instruments, Electric 
& Boiler Room) 


Mica 


Mica Insulator Co. 


Mining Machine 
Allis-Chalmers "Mie Co. 


Molded Insulation 
sulation, Molded) 
Wesche Electric Co., B. A. 


(See In- 


Molds (Composition) 
Burroughs Comp. Machy. 
Corp. 


Molded Parts 


Condensite Co. of America 


Molding, Metal 
National Metal Molding Co. 


Monel Castings 
Driver-Harris Co. 


Motors 

Advance Elec. Co 
Allis-Chalmers Mfg. Co. 
Baldor Electric Co 
Bodine Elec. Co 

Burke Elec. Co. 


| 
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Century Electric Co. 
Colonial Fan & Motor Co. 
Crocker-Wheeler Co. 

Diehl Mfg. Co 

Domestic Elec, Co. 
Electro-Dynamic Co, 
Fairbanks, Morse & Co. 
General Electric Co. 
Gregory Electric Co. 
Imperial Elec. Co. 

Kimble Electric Co. 
Mechanical Appliance Co. 
Peerless Electric Co. 
Reliance Elec. & Eng. Co 
Robbins & Myers Co. 
Roth Bros, & Co. 
Sturtevant Co., B. F. 
Triumph Electric Co. 
Wagner Electric Mfg. Co 
Wesche Electric Co., B. A 
Western Electric Co. 
Westinghouse Elec. & Mfg. 


| Nozzles, Spray 


Spray Engineering Co 





Oil Engines (See Engines) 


Oil Pressure Governors 
Lombard Governor Co. 


Packing 

General Electric Co. 

Johns-Manville, Inc. 

aed Elec. & Mfg. 
0. 


Panel Boards 

General Electric Co. 

Johns-Manville, Ine 
Trumbull Vanderpoel Elec 
Mfg. Co. 

Westinghouse Elec. & Mfg. 
Co, 


Panels, Switchboard 


Allis-Chalmers Mfg. Co 
General Elec. Co. 
Westinghouse Elec. & Mfg. 
Co. 


Photometric Apparatus 
Leeds & Northrup Co, 


Pipe Fittings { 
Crane Co. 


Pipe Frame Fittings, EKlec- 
trical 

Electric Power Equip. Corp. 
Co. 


Schweitzer & Conrad, Inc. 


Pipe 
Riveted Steel 
Riter-Conley Co. 


Platinum 
Baker & Co., Ine, 


Plugs 
Cutler-Hammer Mfg. Co. 
National Metal Molding Co. 





Plugs, Attachment 
Cutler-Hammer Mfg. Co. 
General Elec. Co. 
aaa Elec. & Mfg. 

10 


Pole Line Hardware 
Hubbard & Co. 
Western Electric Co. 


Poles, Reinforeing of 
Hubbard & Co. 


Poles 

Iron 

Archbold-Brady Co. 

Bates Exp. Steel Truss Co. 
Milliken Bros, Mfg. Co, 
Steel 

Carbo Steel Products Co. 
Wood 


Valentine-Clarke Co. 
Western Elec. Co. 


Porcelain (See Insulating 
Material, China and Porce- 
lain) 


Posts, Steel Fence 
Carbo Steel Products Co. 


Potentiometers 

Biddle. James G 
General Electric Co. 

Leeds & Northrup Co. ! 
Westinghouse Elec. & Mfg. | 


Co 
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Potheads 
Electric Power Equip. Corp 
Electrical Development & 
Mach. Co. 
Johns-Manville, Ine. 


Pots, Melting 
Cutler-Hammer Mfg. Co. 


Presses, Cutting 
Bliss Co., E. W. 


Projectors, Floodlights 
Electric Service Supplies Co. 


Protective Devices 
Electric Power Equip. Corp. 
General Electric Co. 
Jobns-Manville, Ine. 
Schweitzer & Conrad, Inc 
Wadsworth Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. 
‘. 


Pulleys, Paper 
Rockwood Mfg. Co. 


Pulverized Fuel Equipment 
Combustion Engineering 
Corp. 

Fuller-Lehigh Company 


Pumps 

Boiler Feed 

Worthington Pump & 
Machy. Corp, 
Centrifugal 

Alberger Pump & Cond. Co, 
Allis-Chalmers Mfg. Co. 
Buffalo Forge Co 

Chicago Pneumatic Tool Co. 
Fairbanks, Morse & Co. 
Lea-Courtney Co. 
Manistee Iron Works 
Terry Steam Turbine Co. 
Worthington Pump & 
Machy. Corp. 

Power 

Worthington Pump & 
Machy. Corp. 
Reciprocating 
Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 
Terry Steam Turbine Co. 
Steam 


Worthington Pump & 
Machy. Corp. 


Pyrometers 
Bristol Co., The 
Leeds & Northrup Co. 


Radio Apparatus 
General Electric 


Co. 


Westinghouse Elec. & Mfg. 


Co. 


Rail Bonds 
American Steel & Wire Co 
Ohio Brass Co. 


Ranges 
Westinghouse Elec. & Mfg 
0. 


Rectifiers 

General Electric Co. 

a Elec. & Mfg 
0. 


Repairing (See Searchlight 
Section) 
Albertson & Co.. W. N 
Bonstead Elec. & Mfg. Co 
Commonwealth Edison Co 
I. R. Nelson Co. 

Olson Boettger Elec. Mfg 
Co. 


Resistance Units 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 


Westinghouse Elec. & Mfg. 
Co. 


Rheostats 
Biddle, James G. 
Campbell Electric Co. 
Cutler-Hammer Mfg. Co 
General Electric Co. 
Monitor Controller Co 
Sundh Electric Co. 
Westinghouse Elec. & Mig 
Co. 


Rivets, Brass, Copper and 
Bronze 
Rome Brass & Copper Co. 


Rods, Brass, Copper and 
Bronze 
Rome Brass & Copper Co 


feet hClUe 


Wh 
WU 
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Lar ¢ 

“oe 
~ Clearance 

ie 
O ti 

— Operation 
The Terry principle of operation possesses many features 
of superiority apart from high efficiency at slow speeds. 
These features are of particular importance to the oper- 
ating engineer in charge. 
Fine blade clearance is not essential to high operating eff- 
ciency, the actual clearance between the moving and sta- 
tionary blades being greater than 1% inch. Owing to the 
position of the blades, end play cannot affect this clearance 
and the side clearance is | inch or more. It is therefore not 
essential to make frequent adjustments of the thrust to main- 
tain efficient and safe operation. 
Clearance in the Terry blading may be reduced only by. 
excessive wear of the main bearings, but even if this should 
occur, the projecting rims on the sides of the wheel would 
rub on the smooth projecting surfaces of the reversing 
chamber, thereby automatically stopping the turbine, before 


damage could result. Replacement of the interchangeable ree a turbine which frees 
ie a We a a - . a atc the operator from worry— 
bearings immediately restores the original clearance. apecily 
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Rolls, Brass, Copper and 
Bronze 
Rome Brass & Copper Co. 


{ 
| 
Rosettes : | 
National Metal Molding 


Searchlights . 

General Electric Co 
Westinghouse Elec. & Mfg 
Co 


Second-Hand Apparatus 
(See Searchlight Section) 

Archer & Baldwin 

Chicago Elec. Co 

Coleman-Shoemaker 

Commonwealth Edison Co 

Consolidated Wire & Mchy. 
Co. 
avis, J. F. 

conie Machine & Motor Co. 


Duquesne Elec. & Mfg. 
| 
| 


I. R. Nelson Co. 

Jordan Bros., Ince. 

Klein .& Co., Nathan 
Land, L. J 

Lord Electric Co 
MacGovern & Co. 
MeMillan, A 

Markman Engr. Co, 
Miller-Owen Electric Co. 
Miller-Seldon Elec. Co. 
Myerson, Joseph 

Nagel Electric Co., W. G. 
Nashville Industrial Corp. 
Newark Elec. Repair Co. 
New Jersey Machy. Exch 
Nussbaum Co., V. M. 
Phoenix Utility Co. 
Power Machy. Exchange 
Randle Machinery Co. 
Ross Power Equip. Co. 
Scheinert Co., R. 


Seyferts Sons, L. F. 
Sorgel Electric Co. 
Stewart & Co., Paul 


Forsythe Bros 

Gregory Electric Co. 

Hall & Co., Stephen 
Hemphill & Co., J. L. 
Independent Elec. Mach. Co 
Stewart Elec. Co., John A. 
Surety Motor Bonding Co. 
Toomey, Frank 

Wickes Mchy. Co. 
Willey Wray Elec. Co. 


Separators 
Magnetic 
Cutler-Hammer Mfg. Co. 


Sheet Metal 
Bliss Co., E. 


Sheets 
Wheeling Steel Products Co. 


Sheets, Brass, Copper and 
Bronze - 
Rome Brass & Copper Co. 


Signals, Industrial 
Cory & Son, Inc., Chas. 


Silent Chain Drives 
Morse Chain Co. 


Slate 


Portland-Monson Slate Co. 


Sockets and 
Cutler-Hammer Mfg 
General Electric Co 
National Metal Molding Co. 
Westinghouse Elec, & Mfgz. 
Co, 


Receptacles 
Co 


Solder 
Chicago Solder Co. 


Soldering Flux 


Blake Signal & Mfg. Co. 
Soldering Irons 
Cutler-Hammer Me. Co. 
Solenoids (See Coils, Arma- 


tures, Field and Magnet) 


Spray Nozzles 
Buffalo Forge Co. 


Springs 
American Steel & Wire Co. 


Sprockets, Silent Chain 
orse Chain Co. 


Stacks 
Heine Boiler Co 
Steel Smoke 
Bridge 


American Co 
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Staples 
American Steel & Wire Co. 
Blake Signal & Mfg. Co. 


Starters, Motor 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 
Sundh Elec, Co. 


Westinghouse Elec. & Mfg. 
Co. 
Steam Insulation 


Johns-Manville, Inc. , 
Magnesia Assn. of America 


Steam Specialties 
Lunkenheimer Co. 
Power Specialty Co. 


Steel Plate Work 
Heine Boiley Co. 


Stokers 

Babcock & Wilcox Co. 
Combustion Engineering 
Corp. 

Frederick Engr. Co., The 
General Electric Co 
McClave Brooks Co. 
Riley 
Westinghouse 
Co. 


Sanford 
& Mfg 


Stoker Co., 
Elec. 


Stokers, Pulverized Coal 
Combustion 
Corp 


Fuller-Lehigh 


Engineering 
Company 
Stoves (See Ranges) 


Structural Steel 
Milliken Bros. Mfg. Co. 


Sub-Stations, Outdoor 


Delta Star Elec. Co 
Electric Power Equip Corp 
Elec’! Engineers Equip. Co 
General Electric Co. 
Hi-Voltage Equip. Co 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 


Co. 


Superheaters, Steam 
Babcock & Wilcox Co. 
Heine Boiler Co. 


Supplies (Electric Railway) 
General Electric Co. 
Johns-Manville, Inc. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Elec. 

Co, 


& Mfg. 


Switchboard Material 
Ebony, Asbestos, Wood 
Johns-Manville, Inc 


Switchboard Supplies 

a Power Equi. Corp. 
Oo. | 

General Electric Co. 

Roller-Smith Co 

— Elec, & Mfg | 
0. 


Switchboards 

Allis-Chalmers Mfg. Co. 
Anderson Mfg. Co., A. & 
General Electric Co. 
Roller-Smith Co. 

Wagner Electric Mfg. Co. 


Western Electric Co 
Westinghouse Elec. & Mfg. 
Co. 


Switches 
tir Break and Pole Top | 
Delta-Star Elec, Co 
Elec’! Engineers Equip. Co. 
Electric Power Equip. Corp. 
General Electric Co 
Hi-Voltage Equip. Co. 
Railway & Industrial Ener. 
Co 
Schweitzer & Conrad, Inc 
Westinghouse Elec. & Mfg 
Co. 


Battery 
Trumbull-Vanderpoel Elec. 
Mig. Co 

Disconnecting 

Anderson Mfg, Co., A. & 
J. M 


Delta Star Elec. Co 

Elec’l Engineers Equip. Co 
Electric Power Equip. Corp. 
Electrical Development & 
Mach. Co. 
General Electric Co. 
Hubbard & Co 
Schweitzer & Conrad, Inc 
Trumbull Electric. Mfg. Co 


Westinghouse Elec. & Mfg.! 
Co 


Float 


Cutler-Hammer Mfg. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Hubbard & Co. 

Ohio Brass Co. 

Sundh Elec. Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Fuse 


General Electric Co 
Hi-Voltage Equip. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 

Knife 

General Electric Co. 
Trumbull Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 

Oil 

General Electric Co 


Trumbull-Vanderpoe! Elec. 
Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 
Pull 
Remote Control 

Co., A. & 


Anderson. Mfg. 
J. M,. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Industrial Controller Co. 
Payne Dean, Ltd. 

Sundh Elec. Co. 
Westinghouse Elec. & Mfg. 


Co. 
Safety Enclosed 


General Electric Co 

Johns-Manville, Inc. 
Trumbull Elec, Mfg. Co. 
Trumbull-Vanderpoel Elec. 
Mfg. Co, 

Wadsworth Elec. Mfg, Co. 
Westinghouse Elec. & Mfg 
Co. 

Series 

General Electric Co. 


Westinghouse Elec. & Mfg 


Co. 
Snap and Push Button 
Cutler-Hammer Mfg. Co. 


General Electric Co 
Western Electric Co. 
Westinghouse Elec. & Mfg 
Co. 

Time 

Anderson Mfg. Co., A & 


J.M 

General Electric Co 

Paragon Electric Co 

— Elec. & Mfg. 
0. 


Synchroscopes 

Roller-Smith Co. 

General Electric Co 

Schweitzer & Conrad, Inc. 

See Elec. & Mfg. 
0. 


Tachometers 

Biddle, James G, 
Bristol Co., The 
Foxboro Co., The 
Johns-Manville. Ine. 
Roller-Smith Co. 


Tanks 
Heine Boiler Co. 
Riter-Conley Co. 


Telephones 
Western Electric Co, 


Testing Apparatus 


American Transformer Co. 
Biddle, James G. 

General Electric Co 

Leeds & Northrup Co 
Roller-Smith Co. 

States Company, The 
Westinghouse Elec, & Mfg. 
Co. 

Testing Laboratories 
Electrica] Testing Labora- 
tories 


Theatre Dimmers 
Cutler-Hammer Mfg. Co. 
General Electric Co 
Westinghouse Elec 

Co, 


Thermometers 

Bristol Co., The 

Foxboro Co., The 
Standard Thermometer Co. 


.| Toaster 


Westinghouse Elec. & Mfg 


Co 





& Mfg. 


Tools 
Pneumatic 
| Chicago Pneumatic Tool Co. 
Portable Elec. 


Chicago Pneumatic Tool Co. 
Leffel & Sons Co., James 


Tools, Linemen’s (See Line- 
* men’s Supplies & Tools) 


Towers, 
Radio 

; American Bridge Co 

| Milliken Bros. Mfg. Co. 
Transmission 
American Bridge Co 


Archbold-Brady Co. 

Bates Exp. Steel Truss Co. 

aalow & Industrial Engr. 
oO 


Riter-Conley Co. 


Transformers 

Acme Apparatus Co 
Allis-Chalmers Mfg. Co. 
American Transformer 
General Electric Co 
Moloney Elec. Co. 
Nelson Co., I. R 


Co. 


Pittsburgh Transformer Co. 


Wagner Electric Mfg. Co. 


"aanemes Elec. & Mfg. 


0, 


Transformers, Bell Ringing 
General Electric Co 


Westinghouse Elec. & Mfg 
Co. 
Transmission, Silent Chain 


Morse Chain Co. 


Tubes 
Brass, Copper and Bronze 
Rome Brass & Copper Co. 
| Turbines 
Hydraulic 


Allis-Chalmers Mfg. Co 
Smith Co., S. Morgan 
Worthington Pump & 
Machy. Corp. 


Steam 


Alberger Pump & Cond. Co. 


Allis-Chalmers Mfg. Co 
General Electric Co 
Kerr Turbine Co. 

| Moore Steam Turbine Co. 


Terry Steam Turbine Co. 
Westinghouse Elec. & Mfg. 
Co. 

Turbo-generators 

General Electric Co. 

Terry Steam Turbine Co 
Westinghouse Elec. & Mfg 
Co 

Underground Conduit and 


Bends 


American Fibre Conduit Co. 


Fibre Conduit Co. 


Valves 

Balanced Throttle 
Lunkenheimer Co 
Blow-Off 

Lunkenheimer Co., The 


Crate 


Lunkenheimer Co 
Globe, Angle and Check 


Lunkenheimer Co 
Hydraulic 

Rensselaer Valve Co 
Non-return, Safety Boiler 
Stop 


Lunkenheimer Co 


Pop Safety and Relief 
Lunkenheimer Co 


Regrinding 
Lunkenheimer Co., The 
Steam 


Crane Co, 
Lunkenheimer Co. 
Ohio Brass Co. 


Steel 

Lunkenheimer Co. 
Superheated Steam 
Lunkenheimer Co. 


Vibrators 
Shelton Elec, Co. 


. | Washers 
Mass. Machine Shop 


| Washing Machines 


| 
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Nm 


Western Electric Co. 


Waterproofing Materials 
Johns-Manville, 


Ine 


| Water Wheels. Impulse Tur. 


Wattmeters, 


pines 
Allis-Chalmers Mfg. Co 
Leffel & Sons Co.. James 
Smith Co,, S. Morgan 
Lombard Governor Co. 
Worthington Pump & 
Machy Corp. 


Water Wheel Governors 


Woodward Governor Co 


! Watt-Hour Me- 
ters (See Instruments) 


Welder 


Portable 

Ohio Brass Co. 
Rail Joint 
Ohio Brass Co. 


Welders, Are 


General Electric Co. 
Westinghouse Elec. & Mfg. 
0. 


| Welding Apparatus 


| 
| 


| 
‘ 


Winding 


Ohio Brass Co. 


Welding Machines 


General Electric Co. 
Westinghouse Elec. & MYg 
Co. i 


Machinery 
Coto Coil Co. 
New England Butt Co. 


Wires and Cables 


ishestos Covered 
D. & W. Fuse Co. 
Auto 


Indiana 
Wire 
Rome 


Rubber & Ins. 
Co. 

Wire Co. 

Bare Copper 

American Steel & Wire Co. 
Anaconda Copper Mining 
Co. 

Rome Wire Co 

Copper Clad 

Copper Clad Steel Co. 
Enameled 

Dudlo Mfg. Co. 

Rome Wire Co. 

Magnet 

American Enameled Magnet 
Wire Co. 
Belden Mfg. Co, 

D. & W. Fuse Co. 

Dudlo Mfg. Co. 
Roebling Sons Co., J. A. 
Rome Wire Co. 
Western Electric Co. 
Rubber Covered 

and Weatherproo) 


Belden Mfg. Co. 

Indiana Rub. & Ins. Wire 
Co 

Kerite Ins. Wire & Cable 
Co. 

Roebling’s Sons Co., J. A 

Rome Wire Co. 

Safety Ins. Wire & Cable 
Co. 


Simplex Wire & Cable Co 
Western Electric Co 
Resistance 
Driver-Harris Wire 
Electrical Alloy Co 
Steel 
American 
Trolley 
Anaconda Copper Mining 


Co. 


Steel & Wire Co 


Co 

Rome Wire Co 
Underground (Cable) 
Kerite Ins. Wire & Cable 
Co. 

Roebling’s Sons Co 
Rome Wire Co 
Western Electric Co. 


J. A 


Wireless Apparatus 
General Electric Co. 
Westinghouse Blec. & Mfg 
Co. 


X-Ray Apparatus 
Anderson Mfg. 
J. M 


Co., A. 
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Irrigation is a Bigger Success 


with Complete Allis-Chalmers 
Centrifugal Pumping Equipment 


Many Economical Plants of All Sizes Installed 














Irrigation 
Pumps should 
be ordered 
now for this 
season. Write 
for Bulletin 
1632D to 
select the 

size for your 
requirements 











U. 3.6 Aa. 





MILWAUKEE, WIS. 
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Mchy 
Wir 
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eee eee rne 
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Divided Cut-Off 
Full Full Movement, 
Cut-Out Shaking Normal Rear Series 


Movement Movement Position 
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Several types of McClave Grates 
made to take care of nearly 
any fuel condition. 


Burning Low Grade Fuel With High Grade Fuel Results 


—a possibility with McClave Grates, Stokers and the Argand Blower 
NDER ordinary firing conditions a large percentage of the coal 
burned delivers no useful heat. 

Much of the coal sifts through the grate partly or entirely un- 
burned ; more if it is lost when the slicing bar is used; much of it 
goes up the stack as smoke because it is impossible to add coal in such 
a way as to secure gradual ignition, or proportional draft for complete 
combustion. 

With McClave Grates or Stokers and the Argand Blower, the 
uniform and proportional draft makes it possible to get the same work 
from the lowest grades of fuel that hitherto was obtained by selected 


grades. 
i The proper type of McClave Grate with the Argand Blower will 
GRATES get the heat out of any grade of coal that has any “burn” in it, and 


STOKERS 


in doing it will save you money on your fuel bills. 

STEAM Put up your combustion and fuel problem to our engineers. This 
is part of the service that goes with McClave Grates, Stokers and 

The Blowers. 

Write for Catalog. 





cp 
» McCLAVE-BROOKS COMPANY 
Makers of the famous McClave Grates since 1883 


New York: 1502 Printing Crafts Bldg., SCRANTON, PA. 


S. C. Smith, Manager 
Chicago: 515 Hearst Bldg 

F. G. Smith, Western Manager 
Philadelphia: 610 Morris Blidg., 

Geo. Blair, Jr., Manage: 
Pittsburgh: 1623 Oliver Bldg 

H. L. Hergett. Manager 
Boston: °61 Franklin Street 

A. R. St. John, Manager 
Syracuse; 130 Hope Avenue 

W. H. Goodrich, Manage 
Dallas: 705 Elm St.. 

D. G. Counts, Manager 






Charlotte: J. C. Sanders, Manager 
Jackson, Miss.: 1°23 Ca'houn Street, 
W. C. Christensen, Manage 


Detroit: 410 Moffat Bldg 
A. H. Sloan & Co., Inc., Representative; 











Clave COMBUSTION SYSTEMS 
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HE dependable service users obtain from electrical devices 

which are powered with R & M motors, is an important 
sales asset to the dealer, the jobber and the manufacturer who 
makes the device. It insures pleased customers, the kind who 
boost the product and make it easy for the dealer to sell their 
neighbors and friends. 


This is the reason manufacturers of quality appliances in ever 
increasing numbers equip their product with R & M motors. 
And it is also the reason why so many jobbers and dealers favor 
devices so equipped. 


THE ROBBINS & MYERS COMPANY 
SPRINGFIELD, OHIO—BRANTFORD, ONTARIO 


Robbins & Myers Motors 





